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AMERICAN RAILROAD JOURNAL. 








NEW-/ORK, APRIL 1, 1837, 
REMOV AL.—Tne Office of the RAIL- 
ROAD JOURNAL, NEW-YORK FAR. 
MER, and MECHANIC’S MAGAZINE, 
is removed to No. 30 WALL-sTREET, base- 
meni story, one door froin William street, 








Plans and specifications will be exhibited, 
and necessary information given, in relation | 
to the work, after the tenth of May. 

Bidders who are unknown to the acting| 
Comniissioner, as contractors, will be ex-| 
lpected to accompany tier proposals with| 
recommendations of a substantlal and un-! 
_questionable character. 

LEADER RANSOM. 


Jicting Commissioner. 








with the principal hall: There are oné 
hundred and eighty Lodging rooms, well 
furnished—the beds can hardly fail to please; 
as each has a feather, & straw bed; and hair 
mattrass. . 

There is not anothef hduse in this city; 
probably not in the Union, except the Astor 
House, with as many ¢onveniences as the 
Pearl-street House: 
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tending to business in ‘New-York, will thank 
Atperman Perers, the mate fo 
rebuilding the Peaslstreet “House ind 
those who are mo ‘especially fond of the 
good things which cught always to be found 
on the tabl> and in the cellar of such an 
establishment, will be still more obliged to 
the Alderman for selecting Messrs. FLint 
and WuiTatt—gentlemen well known, the 
former as the heeper of the old Pearl-street 
House, previous to its destruction, and the 
latter as master of one of the Havre Pack- 
ets—to preside over its destinies and pro- 
vide for its guests. 

On the 20th uilt., the doors were opened 
to receive company, and thousands of our 
citizens paid their respects, not only to the 
gentlemen who guide its destinies, but also 
to the good cheer with which the tables were 

abundantly supplied; and we have now 
only to say to those who desire all the com- 
forts which are to be enjoyed at any Hotel 
go and see for yourselves. 





RAILROADS AND CANALS IN ILLINOIS. 


We ask for the following communication, 
an attentive perusal. It illustrates, with 
great force and truth, the pervading spirit of 
the age; and it must surely satisfy those 
who are still incredulous as to the high des- 
tinies of that young State, that ILLivoIs ina 
few years will be second, and but for her 
unrivalled city—only second, to the State 
of New York. 

We are obliged to “The Far West” fo 
the interest he expresses'in the success of 
this Journal—and we are disposed to hold 
him to his very liberal offer to “keep us in- 
formed of the prospects of the public works 
in the State.” We hope to hear often from 
him especially in relation to the probable 
connection of the public works in Illinois 
with other great works in other States. 

GRAND SYSTEM OF INTERNAL IMPROVEMENT 
IN wLINoIs. The Legislature of Illinois 
has recently adjourned, after passing an 
act to establish and maintain a general sys- 
tem_of Internal Improvement. A Board 
of Commissioners of Public Works is ap 
pointed, who cre authorized and required to 
adopt such measures as may be necessary 
for constructing and completing the follow- 
ing works :— 

A Railroad from Cairo, at or near th: 
the confluence of the Ohio and Mississipp 
rivers, to Galena on the Upper Mississippi; 
to piss through Vandalia, Shelbyville, De. 
catur and Bloomington, intersect the south. 
etn éérmination of the Illinois and Michigar 

ganal, and from thence through Savanna tu 
Galehla. Ranging through the centre of 
the State its entire length, five hundrec 
miles. 

























































ssippi- to “Mov ered on the Wabash. 

y taal Carlyle, Salem, Fairfield 
and Albion, one hundred and seventy miles, 
with a diverging fork from Edwardsville 
to Shawneetown on the Ohio, one hundred 
and fifty miles. : 

A cross Railroad from Lower Alton, via. 
Upper Alton @nd Hillsborough, intersecting 
the central Railroad at Shelbyville, thence 
via. Charleston and Paris, to the State line 
in a direction for Terra Haute, two hundred 
iniles, 

A cross Railroad from Quincy on the 
Mississippi, to the State line, near La Fay- 
ette, Indiana, via. Columbus, Clayton, 
Mount Sterling, Meredosia, Jacksonville, 
Springfield, Decatur, Sydney and Danville, 
two hundred and fifty miles. 

A Railroad from Peoria on the Illinois riv- 
er to Warsaw on the Mississippi, through 
Canton, Macomb and Carthage, one hundred 
and twenty miles. 

A Railroad from Bloomington, a point on 
the great central Railread to meet the Rail: 
road from Warsaw at Peoria, and a point 
from the same at Mackinaw town via. Tre- 
mont, to strike the Illinois river at Pekin, 
seventy-five miles. 

A Railroad from Believille via. Lebanon to 
intersect the Alton and Mount Carmel Rail- 
road, twenty-five miles, 

Specific appropriations are made for each 
route, besides which, two hundred and fifty 
thousand dollars are appropriated for the im- 
provement of the great western mail route 
from Vincennes on the Wabash to St. 
Louis :—and six hundred thousand to im. 
prove the navigation of the Great and Little 
Wabash, the Illinois, the Kaskaskia and 
Rock rivers, including a portion divided 
&mong certain counties to be used at their 
own discretion. 

It will be seen that beside the great cen- 
tral Railroad, which touches the Missisippi at 
Galena, and of its confluence with the Ohio, 
there are four Railroads which run entirely 
across the State, besides one nearly two 
gundred miles in extent which intersects 
the Central Railroad, striking the Illinois 
river at two points. There are three ter. 
minations at the Indiana line; one, near 
La Fayettte, which opens a ling of commu- 
uication with New York,by tae Maumce and 
Erie canal; one near Terra Haute, a point 
»f the National road, and of intended com 
nunication with the Central canal of Indi 
inna, and with Evansville, by a Railroad, 
and one at Mount Carmel, below the rapids 
of the Wabash. 

There are the terminations on the Ohio ; 
me at Shawneetown, and one at or neal 
the mouth of the river. 

There are four terminations on the Missis- 











sippi, beside the one at its confluence; viz. 
Galena, the centre of the lead region on the 
Upper Mississippi; at Warsaw, below the 
Lower Rapids; at Quincy, and at Alton. 
Besides these terminations on the Missis. 
sippi, there is now organized, under a very 
liberal charter, a company who are about to 
construct a Railroad, intersecting the Quin. 
cy and La Fayette main cross Railroad, 
via. Springfield and Carrollton, to strike the 
the Mississippi at Grafton, at the confluence 
of the Illinois and Mississippi rivers, a most 
important point. 

It should be remarked that less than 
twenty-five miles would connect the great 
Central Railroad, with the Ohio river at a 
point above the mouth of Cumberland river 
from whence a route has been projected 
through Princeton and Hopkinsville in Ken- 
tucky, and Clarksville ‘Tennessee to Nash- 
ville, a distance of one hnndred and _ thirty 
miles only, to effect the most important junc- 
tion with the Nashville and New-Orleans 
Railroad. We have thus about one hur. 
dred and fifty miles of Railroads’ to 
‘provide for to open a direct hilroad com- 
munication between New Orans and the 
Upper Mississippi and the Geat Lakes! 
A distance of nearly twelve hndred mites, 
through the heart of the most ertile region 
lon the face of the globe. 

To the prudent calculators of the North, 
the magnificent enterprise ofthe young 
State of Illinois may seem premaure or ex- 
travagant. We beg them however to re- 
flect that we have a territory equal to that 
of the State of New-York, the whole of 
which, is of extraordinary fertility. That 
the enhanced value of the land in the im- 
mediate vicinity of the projected Railroads, 
will pay their cost four times over. That 
our population, not only in numbers, but in 
weulth, enterprise and intelligence, is rapid. 
ly increasing ; and, what is a more impor- 
tant consideration perhaps than all others, 
such improvements are in acccordance with 
the spirit of the age, and our whole people 
call for them. 

Tue Great West. 





COCHRAN’S MANY-CHAMBERED GUN. 

We always take pleasure in speaking of 
important inventions, even though they may 
not tend directly to the construction of 
Railroads or Canals—and therefore we give 
the following testimonials of the value of 
Mr. Cochran’s improvement in fire-arms, 


the improvement. 

The chambers, or receptacles for the 
charge, are in the periphery of a cylinder 
of about 4 inches in diameter, and #ths of 
an inch thick, which revolves horizontally 
on a pivot, bringing, each chamber alter 








with a drawing and concise description of 
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nately | in a line with the bane; on n the: 
uider side, and about equidistant from the. 
periphery, and centre of the cylinder is 
placed a small cone to receive the percus- 
sion cap. ‘There is a cone to each charge, | 
having a communication with the powder. | 
When the cylinder is charged,—each hav-_ 
ing nine charges,—the caps are put upon | 
the cones, and then tie cylinder is put in. 
its place and secured there by a spring. s—| 
When in its place, each chamber, or charge, | 
pomts in a different direction, and each 
cap is perfectly protected from explosion, 
except the: one communicating with the 
chamber in line with the barrel, and after 
discharging which, no further explosion can 
take place without moving a spring, which, 
permits the cylinder to make the one-ninth| 
of a revolution, thereby bringing another 
chamber, or charge, im line with the barrel. | 
A person familiar with the use of this gun, 
having extra cylinders in his belt, can easily 
inake thirty shols in a minute ; as he would 
only remove it from his face three times, 
to make 36 shots. | 
The great facility with which it can be) 
discharved, is nut, as will be perceived, on} 


reading Capt. Gordon’s Letter, its hi; ghest| 
recommendation. The 
sion, even aiter lung. exposure in damp 
weather, is of the first importance ; a qual 
ity which it appears to possess in an emi- 
nent degree. 

The accompanying drawings show the) 


cer tainty of explo-| 


positions of the cyiiuder in which is repre- 
sented the chambers and the cones for the| 
caps. 











If further evidence, than the annexed 


letters from gentlemen every way/qualified | 


to give a correct opinion, is required, it can} 
be furnished, by actual demonstration, to 
those who will cal! on Mr. Cochran, or 
Messrs. Richards & Richardson, 
city, who are the Agents of the Company) 


of this} 


engaged in the manulacture of .he article. 

(> A speciinea of this beautiful article 
may be seen at this office—where orders 
will be received for Rifles or Pistols. 

I have examined, and seen fired the in- 
genious invention of Mr. John Cochran’s 
many-chambered gun, and, have no hesi- 
tation in saying, it combines simplicity, 
heatness, and at the same time, great de 
spatch; and for all the uses of warfare, 


should approve of it highly. 
ANDREW JACKSON. 
Washington, Jan., 1837. 
F cheerfally unite in the above testimo- 
» W. Cochran’s gin. 
Anonew Jackson, Jr. 


nial, of Mr. J 
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Wasmitarcu City, Jany 1837. 


We, the undersigned, | have witnessed the 

experiments made by Mrs John Cochran, 
with his many-chambered gun, and are of 
opinion, that we have never see a any thing 
to compare with it;—as to its si mplicity, 
safety, and the rapidity and certamty of 
its firing ; it can be fized thirty times in a 
|| minute, with great effect; it is in our opin- 
ion, one of the most formidable weapons 
ever invented, 

D. 8. Crinca, 

G. J. Drane, U. S. Army, 

Wm. P. Dovat, 

Wn. Cost Jonnson, 

S. Warrineton, 

Sam’t. C. Resp, 

Cu. G. Rincety. 


Wasurneton, Noy. 21, 1836. 


CoitoneL,—The enclosed report of Lieu-|| 
tenant Scott, which I have the honor to} 
submit, we confirms t!: e high estimate I 
had formed of Mr. Coc bran’ $ gun, from the| 

‘xperim ‘nts instituted b by te, on Saturday, |} 
in conformity with your uaatansionds 

Uader my supervision, the gun was load- 
ed and discharged five hundred tines; the 
a4 ovil ig its great accuracy, safety,| 
and facility of loading and firing. My at- 
teution was | articularly called to the appa- 
||*ent danger of ignition, {rom the contigul y 
of the charges. But, from the experimenté 
freely madeyby Mr. Cochran, by placing 
loose powder in the chambers over the|| 
balls, and aroun: the caps, I am convinced 
that my apprehensions were unfounded. 

Ido not hesitate to say, that with my}; 
closest scrutti oh I could not discover any 
objections to Mr. Cochran’s invention. it|| 
will be well to remaik, that the gun was! 
discharged in al!, one thousand and eight) 
iimes, without beieg cleaned, and without}! 
missing fire. 

‘Lhe flattened balls accompanying this, 
were fired through an inch-p!auk ayainst a 
brick wal, at a distance of 150 yards. 

[ am, Sir, very respectfully, 

Your Obe’t. Ser’t. 
Geo. D. Ramsay. 
Capt. of Ordnance. 

Cot. T. Bomrorp, U.S. Ordnance. 

For Mr. Cochran, ‘with the compliments 
of Geo. D. Ramsay. 





1! 





(Signed) 


Wasuinaton Arsenat, Nov. 22, 1836. 

Sir,—Having been presept at the test 
of the gun with revolving Cylinders, invent- 
ed by you, and being a witness to the many 
experiments, which were made on Satur- 
day, the 19th inst., at this place, I can but 

ittempt to express the great satisfaction it 
afforded me, to see the following successful 
trinls made by you: 

Firstly, As a smooth-bored gun, in re- 
gard to the accuracy with which it shoots a 
all, [ must say that nothing of the kind, 
that has heretofore come under my obser. 
vation, can be compared with it; for ata 
listance of fifty yards, the size of a dollar 
wes struck three times in succession. 

Secondly, When. the comparison (or 
rather contrast) was made between your 








|) } 









ocnet:ation into pine ‘wood, I was. most as+ 
tonished tg see the great diff rence between 
|the two: At the distance of fifty yards, 
'your gun, the first shot, penetrated 4 inches, 
‘the second shot, 3 inches and 8-tenths, the | 
third shot, 3 inches and S8-tenths; whilst . 
Hall’s Carbine at the distance of fifteen 
yards, only penetrated 2 inches and 8-tenths. 

Thirdly, As to the speed with which it 
was fired, while Fall’s Carbine could only 
be loaded once, your Gun completely dis- 
charged its Cylinder containing nine char- 
ges, in the space of six seconds. 

Fourthly, As to the certainty of dis- 
charge, in firing 1008 charges, not one cap 
tailed, and when double shotted, and fired; 
jno recoil was perceptible. 

, In fact, your gun, for simplicity; accura- 





jley, and certainty, together with its other 


jinestimable qualities, 1s, in my opinion, 
‘beyond improvemect, and may be called.a 
most comple te fire-arin 
With very great respect, 
| Lam, Sir,&c., 
: Joun M. St. Joun, 
| Master Armorer, &c., Washington Arsenal. 
'To Joun Cocuran, Es 
Brown’s Hotel, W ashington City. 

The piece was fired this morning 500 
times, making inall 1008. — It is in the 
|same order it was. previous to the dischar- 
ging it. Water was put into the chambers, 
cand left for one hour and ten minutes.— 
| Atte rwards, it was discharged in the same 
manner as the others, without the least 
difficulty. It fires with great accuracy. I 
‘tried it with Hali’s carbine; both being 
loaded, the firing was commenced, during 
‘the discharging of the nine chambers, the 








\cap missed. At the distance of 150 yards; 
charge 10 grains of* powder, the ball pers 
forated an inch pine board, and was flat- 
tened against the brick wall. For simpli- 
city, it surpasses any thing of the kind I 
‘have yet seen; and as a fire-arm; its quali- 
ities can be summed up in three words: It 
is perfect. 
J. B. Scorrt, 1st: Lieut. 4th Infantry. 

Washington Arsenal, Nov. 20; 1836. 


Mr. Cochran fired the nine chambers in 
‘siz seconds. : 
J. B. Scort, Ist. Lieut. 4th Infantry: 
|COCHRAN’S GUN TESTED INA BATTLE WITH 

THE SEMINOLES, IN FLORIDA; BY CAPs 

TAIN GORDON. 

New-York, March 17, 18387; 

Sir,—Having had very ample opportus 
nities of testing the very great superiority 
of your “ Many Chambered” gun, it affords 
me great pleasure to state, for the publi¢ 
information, that I consider it far superior 
to any other now in use. Its’ peculiar 
adaptation to the purposes of war, gives it 
just and strong claims to the patronage of 
the General Government. “I do not hesi- 
tate to: declare it as my firm and decided 
opinion, that one hundred men, armed with 
your gun, would be equal, in point of effi- 
cacy, in battle, to one thousand armed with 
any other. Its superiority for hunting pur- 





gun and Hall’s Carbine, as to the depth of 








peses is equally great, and cannot fail 
secure for it the public favor. % 
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‘The astonishing capability of your gun 
to resist dampness, or injury of its charge, 
when loaded, I consider of the greatest im- 
portance. A very striking-and satisfactory 
' ynstance of this manifested itself in the late 
battle wits the Seminoles, on Lake Mon- 
roe. Your gun had at the time been load- 
ed at least two weeks—had been taken out 
on one or more excursions, and exposed to 
the dampness of the atmosphere, which in 
- that country is very great, and such other 
causes as had made it necessary to dis- 
charge and re-load all or most of the other 
arms similarly exposed,—yet, under these 
circumstances, without re-loading, yours 
went off in every instance, (the whole round 
of chambers,) as if recently charged. The 
simplicity of the machinery, and the great 
power with which it throws its balls, will 
justly enhance its estimation with all who 
will take the trouble to examine and make 
trial of them. 

In conclusion, I will repeat, that I have 
no hesitation in giving it as my firm con- 
viction that your’s is by far the most efh- 
cient fire-arm ever offered to the public, 
and every way worthy of confidence and 
patronage. 

I am, Sir, very respectfully, 

Your most ob’t. humble serv’t., 
W. Gorpvon, 
Captain U. S. Dragoons. 
To Mr. Jonn Cocuran, New-York. 





Cana Navication.—-The annexed 
notice from the Philadelphia Gazette, of 
21st March, shows the advantages pos- 
sessed by Philadelphia for early navigation. 

With a Railroad to Olean, on the Sus- 
quehannah River, New-York might send 
goods to Pittsburgh earlier than it is now 
done from Philadelphia. 


IMPORTANT TO MERCHANTS. 

_ We have been favored with the following 
information in relation to the opening of the 
Pennsylvania Canals and Railroads, which 
cannot fail to prove pratifying to that por- 
tion of the business community engaged in 
the Western Trade—coming as it dcoes 
trom head quarters. 


Canat. Roow, Harrissure, \ 
March, 17, 1837. j 
C. G. Cuitps, Esq. ~ 

Dear Sir,—“ On the Western Division 
they will commence letting water into the 
Canal on the 20th inst. The Portage 
Railroad is now in readiness, and in ex- 
cellent order.—The Jurfiata Divisicn is 
ready and filling—The Susquehanna Di- 
vision is in navigable condition, and the 
Eastern Divison is also ready and filling 
with water.” 


UNION CANAL. 
Extract of a letter dated 


Lexanon, March 18, 1837. 

“« Boatmen from the West, whose boats 
were left here last fall, have returned, and 
expect to leave here on the 2lst ‘inst. 
(Tuesday.) On Monday next they will 
commence loading some of the Lebanon 


The Schuylkill Canal will also be navi- 
gable on Wednesday. A very large amount 
of goods was carried to the different for- 
warding houses yesterday. This looks like 
going ahead. 





The Delaware Division of the Pennsyl- 
vania Canal, from Bristol to Easton, we 
understand will be opened to-day. This 
will give an outlet to much Wheat, Flour, 
and other articles greatly wanted. 





The following notice is taken from .the 
Oswego Advertiser, of 13th March. It 
will be gratifying to business men to learn 
that the channels of transportation are so 
soon to be opened. | 

Tue Weiranp Canar.—We have been 
favored with the following information, by 
letter, (which was directed to all of our 
Forwarding Houses,) from officers of this 
Canal, re-affirming that it will be in readi- 
ness for navigation on the 15th of April, 
which will be in season for the increased 
transit of merchandise and produce which 
this channel is likely hereafter to obtain. 


We.wanp Canat Orrice, 
Str. CaTHARINES, 8th March, 1837. } 


Messrs. Trowsrivce & Grant—Gen- 
tlemen,-—F or your information I beg leave 
to annex a copy of the Engineer’s letter, to 
the President, relaiing to, at what period 
the Canal may be iu readiness for naviga- 
tion this Spring. 

I am respectfully, your ob’t. ser’t., 
Joun Crark, Secretary. 


To W. H. Merrett, Esquire, President 
W. C. Co.—Sir,—Unless some unforeseen 
accident occurs upon the Canal line, I think 
the navigation may be stated to commence 
upon the 15th day of April. This date will 
be as soon as Lake Erie is free of ice. 

Your obedient servant, 
Francis Hatt, Engineer. 





Railroads appear to be advancing more 
rapidly in Germany thanin France. That 
from Nuremberg to Furth transports weekly 
18,000 travellers ; that from Leipzic to 
Dresden will be opened immediately, and 
will join the Munich railroad at Augsburg, 
and in a few years will extend as far as 
Trieste. The subscription list for the rail- 
way from Magdebourg to Leipzic, the capi- 
tal of which is «fixed at 16,400,000fr. was 
filled in two days. A company is being 
formed for the establishment of a railroad 
between Hambourg, Berlin, and Magde. 
bourg ; it will extend 80 leagues, and will 
unite three towns with a population of five 
hundred thousand inhabitants, besides trans. 
porting an immense quantity of goods. 





Triump oF Raitways.—It was matter 
of séme curiosity whether or not the engines 
could continue to work upon the Newcastle 
and Carlise railway during the continuance 
of the snow upon the road. The possibility 
of so working was fairly put to the test on 
the 26th ultimo, and the utility of railways 
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demonstrated in a most striking manner. 








boats.” 





h the Cowan Hills, 
the snow had drifted to the depth of four or 
five feet; -and when the Hercules came 
down on Monday morning, great number of 
country people had assembled to see how she 
would act in such an emergency, and to ren. 
der any assistance which might be necessa- 
ry. On arriving at the spot'the engine made 
no bonesof the matter, but dashed right into 
the drift, clearing its way through, apparent. 
ly without the slightest difficulty, the snow 
at the same time flying over the top of the 
engine chimney like foam from the broken 
waves of a violent sea; and notwithstanding 
this and other-similar obstructions, the train 
came down from Greenhead (twenty miles) 
inan hour and a quarter. The trains have 
continued regularly to keep their time, while 
all communication by common roads has 
been more or less most seriously obstructed 
if not entirely cut off for a time.—{Carliles 
Patriot, 





TRANSACTIONS OF THE INSTITUTION OF CIVIL. 
ENGINEERS. oi 


ERECNT* .CANAL-BOAT EXPERIMENTS.—DB- 
SCRIPTION AND TABULATED RESULTS OF A 
SERIES OF EXPERIMENTS MADE TO ASCER- 
TAIN THE ACTUAL TRACTIVE POWER EXERT- 
ED IN DRAWING BOATS ON CANALS, UNDER 
VARIOUS CIRCUMSTANCES OF LOAD, SPEED, 
&c. BY JOHN MACNEILL, ESQ., M.I.C.E., 
F.R-AsSey MeR.IeAs 
The series of Tables which I now have 
the honor of presenting to the Institution, 
have no merit beyond that of an honest and 
accurate Register of Facts. That the Ex- 
periments which they record were made 
neither to support nor to invalidate any theo- 
ry, the following account of their origin will 
demonstrate. 
_The attention of the Committee of Man- 
agement of the Forth and Clyde Canal Com. 
pany, had frequently, in the course of their 
extensive and varied experience, been di- 
rected to some results, in the use of boats of 
different forms, on different canals, which 
appeared to contradict notions considered to 
be long established. ‘The paradoxical cha- 
racter and important consequences of these 
results, at length determined the Committee, 
that a careful examination of the circum- 
stances unfer which they had been observ- 
ed shouldbe made, and that upon a scale 
which should be free from the usual djec- 
tions attending experiments made with mo- 
dels. I had the honor of receiving their 
commands to design and conduct this inqui- 
ry. In July, last year, I carried the exami- 
nation into effect, with the boats, and on the 
canals, which had apparently presented the 
anomalous facts. ‘The object aimed at, and 
which was supposed would satisfactorily set- 
tle every question, was to ascertain the trac- 
tive power exerted in drawing these boats 
on the canals in question, under very various 
circumstances of load, speed, &c. At least, 
one beneficial result seemed certain to be 
attained by the parties who had the spirit 
to undertake the ‘inquiry, in consequence of 
their being interested in the navigation of 
* This term is preserved. to distinguish 
these Experiments from others of the same 
kind, which Mr. Macneill had previously 





made on the Grand Junction Canal, &c. 
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. boat through the stake-intervals, or runs, 


from the preceding data, and the results are 
- given in the columns F and Hi. 








of the boats in use was best adapted fur the 
urpose for which it was intended. 

Though thus somewhat restricted by the 
very object of the inquiry, 4 ¢c t help 
hoping, that a vigilant attentiot~fo all the 
circumstances attending the yarherous and 
varied experiments which would be necessa- 
ry to solve the problem, and a faithful regis- 
ter of every influential fact, might add some } 
authentic data to the very small stock, hith. 
erto collected from actual experiment, on 
this most important and interesting, but in- 
tricate, subject of physical science. 

It is in this way that, I conceive, the prac- 
tical engineer may frequently assist the 
physico-mathematician, and enable the latter 
to investigate and reduce to simple laws 
many of those apparent anomalies which of- 
ten puzzle, and sometimes disappoint, the 
former. As neither my professional engage- 
ments, nor my acquirements, will permit me 
in any case to attempt mathematical discus- 
sions of this high and important character, I 
have aimed at no other distinction than that 
of a careful observer, and a faithful reporter 
of facts. ‘This is the utmost of my preten- 
sions in the present Paper, and so far as 
this, | must acknowledge, I am ambitious to 
establish a claim. 

Canals.—The canals on which the expe- 
riments, which it is the object of this Paper 
to record, were made, are, viz.—the Forth 
and Clyde Canal, the Monkland Canal, and 
the Paisley (Glasgow and Paisley) Canal. 
These were measured in several places, 
Sections made out from these measurements 
are given in Plate 28, and they show, that 
each canal differs very materially from| 
either of the others. These peculiarties 
should constantly be borne in mind in com- 
paring and reasoning upon the experiments, 

Courses.—Tie portions of the canals se- 
lected for the sites of the experiments in Ta- 
bles 1.—X. were straight, and as nearly uni- 
form in breadth and depth as could be ob. 
tained. These sites are designated, for dis- 
tinction, the courses. On the Forth and 
Clyde Canal, there was no difficulty in the 
choice of a proper course of any desirable 
length. On the Monkland and on the Pais- 
ley Canals, no long line; free from objection, 
could be obtained ; and, therefore, the cour- 
ses on them were necessarily shorter. 

Courses on the Forth and Clyde Canal.— 
Six stakes, marked a, b, c,d, e, f,; were dri- 
ven into the bank of the canal at intervals of 
110 yards= jj, of a mile. The first stake. 
interval a-b was used for getting the horses 
into the proper speed, and the boat into a 
uniform velocity, it is therefore not regarded 
in the Tables. The. instants of tlic boat’s 
passage of the stakes b,c, d, e, f, were ac-: 
curately observed. These are given exact. 
ly as they stand in the minute-books of the 
recorders, in column C of the Tables. From 
these epochs the times of the passage of the 


b.c, c-d, d.e and.e-f, were obtained by sim- 
ple substraction. These times are given in 
column E, The velocity in milss per hour 
and feet per second were then calculated 
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Courses on the Monkland and Paisley 
Canals.__From reasons already stated, the 
courses on these canals were necessarily 
short. They had but three stake-intervals, 
and consequently only two runs __In every 
other respect they were the same as the 
course on the Forth and Clyde Canal. In 
the experiment given in Table XI., the run 
extended along the whole canal, and was 
about eight miles in length; but in this, as 
in the similar long run on the Forth and 
Clyde, the tractive power only was observ- 
ed. 

Boats.—All the boats had been, or were, 
in actual use on the canals in question, ex- 
cept one which had never been tried before, 
which is called “New Boat,” to distinguish 
it. Plans, é&c. of the most remarkable boats 
are given in Plate 27. Their weights will 
be found incolumn P of the Tables. 

The loads and speeds of the boats were 
varied so as to include every case that had 
occurred, or was likely to occur, in practice. 
The speedsor velocities are given in columns 
F and H, and the loads in column J. The 
effects of the various loads, and of the dif- 
ferent distributions of them, upon the draught 
of the boats, are given in columns L and M. 

Instruments, and Manner of using them. 
—The Dynamometer; or instrument for as- 
certaining the tractive power exerted, was 
made a part of the connexion of the towing- 
line with the boat, so that all efforts to draw 
the boat by pulling the towing-line acted 
upon the instrument, and were indicated by 
it. Efforts from lb. up to nearly 600lbs. 
were clearly indicated on a large dial-plate, 
and could be satisfactorily read off.* 

The times of the runs were observed with 
chronometers in the following manner :— 
An assistant was so placed on the outside of 
the boat, that he could accurately observe 





. * This instrument was similar to one | 
had previously designed and caused to be 
constructed, for ascertaining the amount of 
the draught of carriages drawn by horses on 
turnpike-roads. The principle is the same 
as that used in the spring-weighing machine, 
but the index of this instrument ig its sim. 
ple form, when applied to measure horse- 
draught, vibrates too frequently, and over 
too Jarge an arc, for correct observation. 
Tais is a consequence of the peculiar nature 
of horse-draught, which is not a uniform 
pull, as is popularly supposed, but a succes- 
sion of impulses or strokes of the animal’s 
shoulder against the collar. I added an ap. 
paratus, which indicated the mean force of 
the pulls, and not only reduced the vibra. 
tions of the index, but, like the fusee of a 
watch, compensated for the increasing re- 
sistance of the spring in high efforts. A 
detailed description of this Road-Dynamo- 
meter, and its application on the whole length 
of road from London to Holyhead, is given 
in the Seventh Report of the Parliamentary 
Commissioners for Maintaining the Road 
from London to Holyhead. The instru. 
ment is also described in the Further Re- 
port made by the Commissioners appointed 
to Inquire into the Post-Office Department, 
on the Subject of the Mail Coaches, dated 
13th Aug., 1835. The instrument used on 





periment given in Tahle XII., the run ex- 
ended about eight miles, but in this the trac- 
ve power only was observed. 
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the canals was made from my designs, by 
ssrs. Bramah, of Pimlico, and was most 
fully and beautifully finished. 








the moment of passing a stake. Wher 
happened, he called out, and the instant was 
observed and registered by two assistants, 
each with a separate chronometer. These 
time-observers were found, on comparing 
their registers, never to have differed more 
than ha!f a second from each other, and that 
in a very few instances only. The tractive 
power was obtained by three assistants : one 
gave a signal every two seconds; another, 
on this signal, read off aloud the figures at 
which the index pointed; and a third regis- 
tered. By this arrangement all hurry and 
confusion were avoided ; each assistant had 
ample time to do the work allotted to himf; 
and it is believed, that few errors, and none 
of any magnitude, occurred in making or 
noting the observations. The cumbers re. 
presenting the tractive power were written 
down in columns, each column correspond- 
ing to a run, or stake-interval. The sum of 
acolumn divided by the number of observa- 
tions, gave a number which was considered 
to be the mean tractive power in Ibs. exerted 
during each run. _ These caiculations were 
afterwards checked by two other persons. 

In many of the experiments the level of a 
theodolite, steadily fixed in the boat, was ob. 
served under the following circumstances : 
—The boat, with its load distributed for the 
experiment, being at rest, the bubble was 
brought to the middle of the tube, and the 
index set at zero. The bubble being pre- 
served in the same place during the experi- 
ment, the angle read off on the limb gave 
the angle of variation, which the keel of the 
boat made with its position before starting, 
or the difference, if any, between a state of 
rest and one of motion. Many of the angles 
observed are given in column O, 

For the purpose of ascertaining if the boat 
was raised in the water, a fine wire was 
stretched across the canal, over two pullies 
placed in posts erected on the banks, by heavy 
weights attached to the end of it, so that it 
was very nearly level across the canal, and 
about eight inches higher than the boat. A 
bit of paper upon it marked the middle of 
the canal. On the top of the boat four slips 
of thin wood were placed,—one near the 
bow, one near the stern, and the other two 
at equal distances between them. These 
slips of wood were suspended vertically on 
fine wire pivots a little above their centre, so 
that they hung upright, except when they 
came in contact with the wire stretched 
across the canal; the moment they did so, 
they gave way, inclined backwards, and 
allowed the boat to pass freely under the 
wire : the edges of these slips were hollow- 
ed out, and the greove filled with tallow, pro. 
jecting a little before the edge of the slip. 
The slips were divided into inches and tenths. 
When the boat was prepared. and ready for 
an experiment, it was brought under the 
wire, and, being steadied near the paper- 
mark, the division cut by the wire on each 
slip was noted-down. When the. boat in 
motion passed under the same point, the wire 
struck the slips in succession, and stripped 
off all the tallow above a certain point with 
a sharp and clean cut, so that it was perfectly 
easy to determine the height to which the 
boat rose when in motion, by examining, the 
slips, and comparing the divisions at which 
the tallow terminated with those previously 





noted. 
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Weather.—The weather was, almost with. 
‘out exception, extremely favorable for the 
urpose. The direction of the wind, its 
force, é&c., are noted in column K. 
Tables.—Such parts of the experiments 
as would admit of it, are classed together 
and tabulated to facilitate reference aad com- 
parison. Most of the columns have been 
described in the preceding paragraphs—the 
others require no explanation. Tne Tables 
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1.—X. contain the experiments made on 
the courses. 
two eight-mile runs. 
power, indicated by the dynamometer, was 
read off as quick as it could be written 
down. 
OBSERVATIONS. 

1, That in the wide and deep canal, the 
tractive power was observed to increase with 
the velocity, but not in any uniform ratio. 


2, That in the shallow avd narrow ca-! 
nals, the increase of tractive power had a 


limit at a certain velocity ; and, under cer. 
tain circumstances, even decreased with the 
increase of velocity ; so‘that it appears pro-| 





Tables XI. and XII. are the) 


In these the tractive 
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tain proportion to that of the boat, there is « 
certain velocity at which a boat may be 
drawn on a canal with a minimum tractive 
power. ‘This velocity, on the Monkland 
and Paisley Canals, with boats like the Ze 
phyr and the Swift, appears to be about nine 
miles per hour. And I think it probable 
that a similar effect would be observed on 
the Forth and Clyde Canal, if a boat similar- 
ly proportioned to that canal were used: 
though the velocity and the minimum trac- 
tive power in such a case might be different 
from those on the other canals. 

3. That, in the long rua on the Fortli 
and Clyde Canal, the surface of the water 





regarded on the side of the boat, when in 
‘motion, was concave or hollow about the 
imiddle of the length of the boat, rising at 
‘the bow and quarter, as is shown by the line 
a be, in Fig. 1. 
4, That, in the long run on the Paisley 
Canal, precisely the opposite effect took 
place, the surface of the water about the mid 
dle of the length of the boat being convex, 
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its breadth being D. Now W —w must 
ve equal to the difference of the quanti- 
ties of fluid displaced in the states of rest 


and jon; .and is therefore equal to 
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2 
yg (ID +- ie =) ). y being small.— 








} di. 
Therefore neglecting powers of . above 
the first, 
7 2 D? V*D? . 
4 2 8 4 


l 
Let +> = 3. It will then be found that 
V°=696 ft. x y. And if y = one inch, 
or sy, this equation gives V = 5-19 miles 
per hour; consequently, if V = 10°4 miles 
per hour, y = 4 inches. 


2 
In general neglecting 7_, &c. 
a? 


V2a? 


W—w= 2 











and higher there than at the bow and quar- 
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bable, that if the size of the canal bear a cer-| 


ter, as def, in Fig. 2. 


























5. That there appears a relation between 
the tractive power and the horizontal _posi- 
tion of the keel, the tractive power, it will be 
observed, diminishing and increasing in some 
ratio or other, as the angle of variation is: 
smaller or larger. 

6. That the boat absolutely rises during 
its motion. This fact was most satisfactori. 
ly demonstrated by the apparatus designed 
for the purpose. In some of the experi- 
ments, the mean of the several rises indica 
ted by the four slips, was about four inches 
the bow being, in every case, more elevated 
than the middle and stern. As this pheno. 
menon is of recent observation, and us the 

rsons who have observed and annnounced 
it have been held up to unmerited ridicule, | 
beg leave to conclude with an extract fiom 

a paper read before the Philosophical Socie. 
ty of Cambridge, and* published in their 
ransactions. The article is by one of the 
most profound physico-mathematicians in 


liwo problems of considerable interest :—the 


referring to several points of the theory of 
fluid motion, respecting which the autho: 
conceived he had something new to advance. 
[n illustration of the principles he has at- 
tempted to establish, solutions are given of 


resistance to the motion of a ball-pendvlum ; 
and, the resist ince of the motion of a bods 
partly immersed jn water and drawn along 
at the surface in the horizontal direction. 
The principal object in the solution of the 
latter problem is, to account for the rising 
of the boy in the vertical direction on in- 
creasing the velocity of draught, which, in 
some recent experimerts on Canal Navigu- 
tion, has been o'served to take place.” 
After ean elaborate investigation of tie 
law of this phenomenon, and showing that it 
must follow from the principles established 
by the Author in the preceding part of tae 
Paper, he concludes by observing, that, 








Great Britain, probably in the world, tue 
Rev. James Caallis, late Fellow of Trinity: 
College,* Cambridge. Tne aiticle is enti- 


tled, Researches in the Theory of the Motion! 


of Fiuids, Mr. Challis prefaces his Paper 
thus :— 

“Tne subjects treated of in this commu- 
nication are of a miscellaneous character, 
Sania 

* This gentleman has since succeeded to 
the Plumian Professorship of Astronomy, in 
tne University of Cambridge, vacant by the 
appointment of Professor Airy as Astrono- 
mer-royal, 


“To obtain a numerical result respecting 
ithe rise of the body corresponding to a gi- 
ea velocity, we will suppose, for the sike 
of simplicity of calculation, that when the 
vessel is at rest, the centres of the spherica 
ends, and consequently the axis of the cylin 
drical part, are in the plane of the horizon. 
tal surface of the water. Tuis circumstance 
may be produced by loading the upper part 
of tae body without altering its specific gra 
ilvity. Let 7 =the length of ,the axis of tie 
cylindrical portion; then the area of the ho- 
rizoatal section of the vessel, at the level 


he water surface,s of it +D 





(sin 6 cosd (2 sin? 6+ 1) — 5) 


Also, W — w = 

jmp + D* (6 — sin 4 om 
z — — sin 6 cos 

y 2 sin” 6 

nearly ; therefore, as D = 2a sin 4, it will 

be found that 

Pim, _ sin 26 (2 sin? 6-1)—6 

aaa 4g 4m sin*é — sin 2) + 26 

D 

If 6 be assumed equal to 15°, and m = 8, 

this equation gives V = 7°35 miles per hour 

when yy = 4 inches.” 





, m being 


put for 





very rough approximations to matters of 
fact, may yet suffice to show, that when ves- 
sels and boats of the usual forms sail in the 
open sca, they may be expected to rise in 
some degree upon an increase of their ve 
locity, and so much the more as they are 
less adapted to cleave the water. Our theory 
shows that the rise is the same for bodies of 
the same shape and proportions, meving 
with the same velocity, whatever be their 
absolute magnitudes ; also, that this effect is 
equally due to the pressures on the front and 
stern of thevessc]. The theory, in fact, de- 
termines these pressures to be in every re 
spect alike ; so that if we proceeded to in 
vestigate the total pressure in the: horizontal 
direction, we should find it to be nothing 
when the motion is uniform. This may 
serve to show, that, if friction be left out of 
consideration, a front ill adapted to cleave 
the water is vot unfavorable to speedy mo- 
tion, if the stern be of the same shape; an 
that the resistance to the motion of vesse 
in’ the open sea is principally owing to the 
‘riction of the water against their surface. 
This cause operates to produce unequal ac 
tions on the frontand stern, making the di 
rections of the motions’ of the particles 
contact with the surface of the former less 
inclined to the horizon than they would be 
in the case of no friction, and of those 2 
contact with the surface of the: latter mors 
inclined. To counteract this inequality, pro 
bably the stern should be less curved 

the front.” Jonn MACNEILL 
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27 a1 | f 213|10°47/290 (15°35 ceed 
39 ae’ ©, | 45 | 6°00| 73 | 7-33 
' | © | 46 | 4-89) 71 | 7-17 a ie | de 1 be 
15 Rarip. |40 317 d 45 | 5-00| '78°'7| 7°33 do. do. 0. | do. | do. | do, ; 
41 16:| e¢ 1 ‘ a 
42.00 | ¢ | 434] 517 ‘72 7-59 
ai —— i a, 
FO ba'| | 521| 4-29| 54-0] 6-29 
27 eet; 5 | 484| 4°64] 61°9| 6-80 mm EUR 
16 Rapip, |50 54,| d 46: 4-84| 62°9| 7-10 do. do. do. | do. | do. | do. ’ 
tee y | 48 | 5:00) 70°3) 7-33 
il. m0 in|. | 47 | 4:79| 68 | 7-02 Ranger 
: 48 | 4-69) 56 | 6°88 3CTS, , 
17| Rap. ws rs d | 49 4-59| 60°2| 6°73 do. |1 ton, =| do. | 124) 124) do. | do. Heavy Rain. 
99 49!| ¢ | 503] 4-46| 55°7| 6-53 “a > 
om 9 18,o 1.1, ~~ iy” passen- 
30 041) ¢ ed ove ft bbe. Two aay and] gy in. | in. | not | not 
18 Rapip. |30 52 | d 483! 4°64 one Horses.|— ton, =| ’” | 127| 124] obs.| obs. 
“Se 31-39 | ¢ 47 4°79] 68°8| 7-02 ; on, ib A 
| 4: 52-2) 65s c. q. 10. 
32 30:| ff 502} 4°46) 52°2) 6:53 99 a i | 
; a iT Til 
11 o9'| 2. | 233] 9°57]808 [14-04 
‘ 211)10°47|308 (15-35 oi acl 
19 Rapin... \/6 een d tienes 310 sob do.} do. | light} do. | do. | do. do. 
ee 7 110+ °35 | 
— 5 aan | 
i 93 | 2 [23 | 978202 [14-35 | 
“ 22 |:0°23/289 (15-00 
e 20 | Rapri. ad d | 50 |io-23ie92 |i5-00| 9° do. | do. | do. | do. | do. | do. 
B43 | ¢ | 2i /t0-71/296 15-71 | 
14.11 | 0 we 7 passen- | ies ’ 
14 39 | ¢ 28 ane 11°79 ag and Tractive power doubtful. 
21 | Rapw. (15 08 | ¢d 29 77683 11°38) do. 41 ton =|none| 17 | 17 | do. | do.| See ,Remark, Experi- 
15 37 | ¢ | 29 ph oe 1°88 a q. lb ment, No. 44, 
5 e e . ° 
16 063 7 | 295| 7°59)356? j11-19 ee 
nse re . 27 | 833/825 |12-22 | 
° 03/335 7 
22 | Rapip. + a d yo to hatte do. do. | do. | do. | do. | do. | do. 
é€ 5 ) 
25 141 f 281! 7°90 344 \11°58 | 
es 32 19 pon oy alas 
: 33 08 | 0 | 49 | 4°59) 59°6| 6-73 | ee F 
ac 42 | 536/11 | 7-86 ad experiment. Horses 
23 | Bari. “ ~- d 45 | 5:00) 61°8) 7-33 do. do. do. | do. | do. | do. | do. going irregularly. 
€ " . . 
35 23} f 481) 4°64 69°8) 6-80 
91 . 
42 oai| © | 52 | 4-88 74 | 6-35 | 
o4| Rapiw. [43 16 | q | 513) 437] 52 | 6-41), do. |do.| do.| do. | do. | do 
' "laa O07 51 | 4°41) 57 | 6°47 : ” aah tate bres mae tat 
44 55 f 48 | 4:69) 70 | 6-88 
43 oat >. 98 | 803/355? {11-79 Bad experiment. Boy off 
1% ? iLL. h Tractive power 
. (48 52 291) 7.59356? |11-19 orse. Pp 
2 eee 211| @ | 293| 7-59)360? 11-19, 4% | do. | do. | do. | do. | do. | dow) doubtful. See Remark, 
“| © | 293! 7-59/368? |11-19 Experiment, No. 44. 
44 51 f 
eres 11} - ont 
‘ 34 . 221/10-00|3602 {14-67 
"24 | 9:48)348 [13-75 
26 Rarip. eae d = 9°7813512 114-35 do. do. do. | do. | do.| do.| do. do. 
e 
4 f 9°78 
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13 23| b e pe 7 passen- 
2 | 93+| 9°78|5374? |14°35 as 
ha - pee 7 | 234} 9°57/3692 [14-04 Two > ga one i: | ins jnot. jnot. ae on ee cepa 9 
27) Rarip. 2 25 | 9-001366? |13-20\Horses.(~2 © —|9°R*|-17 | 17 | obs.| obs. CUnGENS, ] APF 
14 34)| ¢ | 57 | 9-a3\365? [19-29 ic. ge Ib. ment, No. 44. 
i5 O1}| f ; 94 2 1 
“ oo . 231| 9-57/364? [14-04 
2 2 : ? . 
98 | Rarip. [28 395) d | 5°,| Ocont lioas] do | do. do. | do. | do. | do. do. 
29 06 | e | ~23| 2 > he 
29 34i| f | 28| 790355? [11-58 
Tr as “| 
56 503) © | 26 | 8:65)3542 |12-69 
2 “65/2542 ° 
a9 | Rar. [57 42 | d |e eee eoe ties’ do | do. | do.| do. | do. | do. | do. do. 
58 10} e a aaa . ‘ 
58 ssi| f | 23/8 ee 4\11 79 
- 
6 19) ° | gat) v-903816 [11-58 
} 29!| 7-59324 |11-19 unf. 
30 | Rapip. eae . 28 7-90/340 11-58) 9 do. light do. | do. | do. | do. 
1 . ° 
8 i4i| f | 28] 790841 [11-58 
sole ° | 87 | 2-59) 31 3-79 
: 1 751| 2:98) 34 | 4:37) One fav. 
31 | Rapip. re 18 . 78! | 2:57 30 | 3-77| Man. do. light do. do. | do. | do. 
| 9. . 
29 00 | f | 79 | 285) 30 | 4:18 
cait | 87 2:59, 27 | 3-79 
88 | 2:56) 25 | 3-75 
32} Rap. (40 04| d 88 2-56] 26 3-75| 40 do. do. | do. | do. | do. 
41 32 | e | pif 
43 00 | f | 88 | 256 25 | 3-75 
b 7 passen- 
13 21 | ¢ ers, and Tractive Power doubtful. 
. FA? 1, |BETSs : 
38 | Rapip. {13 43 | d = Pb me pd: Mad 31 ton, =| do.| 16 | 16 | do.| do.| See Remark, xperi- 
14 05 | e ™ . “le. gq. 1b. ment, No. 44. 
in _|79 2) ae 
ah on’ ° "| 233) 9+57;8582 [14-04 be aaggaee 
: 22'|10-00|353? |14-67 eet eee not | not do. 
34 | Rapip. = =. ' 24! 9:18334 |13-47 do. 3 — do. obaibebie do. | do. 
: 233| 9°57|334 |14-04 bee 
21 33 | f 780 15 
31 27;) © | 97,| 8-19)328 12-00 idl aggpone 
81 55 | ¢ | 977] 8-181337 {12-00 gore, one 
35 | Rarip. [82 223) d | 503! 9019512 |qy-5q 9% (34 tom, =| do. | 16 | 16 | do. | do. do. 
32 51 | e 2 : lc. qe Ib. 
03/2872 : q 
33 19 | f | 28 | 8033671 11-79 Ah rs | | 
38 14| 6 par 39 <i 7 passen- | 
38 41 | c¢ po Sane sree Two jgers, andjfav. | in. | in. | not | not 
86 | Raprp. (39 094) d 281 790/341 11 pg|torses- 34 ton,=lli i 16 | 16 | obs. | obs. 
39 37 | e *| wale ‘ . le g. ob. 
40 06 | ¢ | 29| 7 7ej348 11°38 79°21 | Av 
el 7591238 |11-19 | 
46 303) ¢ | 293) 776249 {11-38 
37 | Rapw. |47 002) d | 29 7-08l045 |10:31| 9% do. | do. | do. | do. | do. | do. 
47 322) ¢ | 82| 7.26038 20-65 
48 034| f | 31 tol 
— 55 41 | 5 SS 0 ge = a 2 
50 124 ¢ | sig T1z74 floss unt | 
88) Rarm. [56 44| d | 314) gg 956 [10-65 4 | do. flight] do, | do. | do. | do. Heavy rain. 
57.15} ¢ | 31) r6lo43 ho-65 
57 46 | f | 31 " 
7 oH . 484) 4-64| 65 | 6-80 . 
50}| 4-46) 67 | 6-58 ‘ a ' ; 
89 | Rapw. | 8 42) d@ | 55°| g.95| 59 | g.g9| 4 do. Hight do. | do. | do. | do. Light rain. 
9 35 | e 061 go |-@:95 | 
> ae 7 | 4:25} 62 is bss € 
1a ay | 5. | 86 | 8:41]. 46-4] 5-00 | | 
| R © | 68 | 3:31) 44 | 4°85 pois 
apip. {19 35 | d | ge | 3.41| 45 | 5-09 do. do. nore, do. | do. | do. |-do. 
20 41 | e m4 » | 
a1 45.| ¢ | 64 | 3°52 46 | 5-16 | eo 
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ly 7 passen- ‘ Tractive power doubtful. 
‘ 15 312 b 24 | 9 38,366? |: 2°75) Two ies anc| fav. | in. | In. | not} not See Remark; Experi- 55 
15 553) ¢- | oatlio 0)'376? |14°67 Horses.| }4ton,=| light | 16 | 16 | obs.| obs. ment, No. 44. 
41} Rarw. {16 18 | @ | 9,1) 40-47'3767 115-35 es ie g. b. z Boat grazed. 
16 393) © | 913) 1047/0752 [15-35 3} J 
ees ee — i 
22 57 | 6 252) $°82335 |12°94 unf, j Tractive power doubtful. 56 
23 232) € | 941) 9-183572 |13-47 do do. |strng.| do. | do. | do. | do. | See Remark, Experi. 
42 Rapw. [23 “| d 251) 8-82367? |12-94 , brze. ment, No, 44. 
24 132) € | 96 | 865365! [12-69 aah 
24 394| f | | —}+— 
28 32) 6 28 | 8°03387 [11-79 Observed * hat the piston of 57 
29 00) ¢ | gy | 7 ‘5UI3: 28 11:00) ao do. | fav. | do. | do. | do. | do. | the dynamometer had not 
43 | Rapmw. 29 30] d | oo 7: 76337 11°38 : range enough, therefore 
29 59 | € | 99 | 7-76'338 |11-38 all preceding experiments — 
__ pO 28 a | — —— et in which the tractive pow- 
as 39 323 b 30 7° “50817 11°00 er exceeds 350 lb., are 58 
40 023) ¢ | gpi] 7-38) 314 |10-82 f do. | do. | do. | doubtful. 
44 Rarm. (40 33 d 30! TBS 10°82 do. oT Gave sufficient range to the 
41 032) ¢ | 39 | 7: 50307 |11-00 piston. — 
rad | | 7 passen : 
ys ye4, ° 293, 7759316 |11-19 Denceaie in. | in. | not | not |Bad Experiment. Hepp 59 
49 57 | ¢ | 991! 7-59 11°19] m4 {31 ton.=| fav. | 16 | 16 }obs.| obs. broke loose. 
45 | Rarm. “e Horses ¢ q 1b 
5 4 til s.| ©. . -—- 
27 | 8°33324 (12-92 i 
56 56 b . 97 | € 
2 32 | 7:°03274 |10-31 60 
57 28 | ¢ 291 7°59|278 1-19 do do unf. | do; | do. | do. | do. 
46) Rarw. 57 573) d | 353/ 6 911979 lois) 9% 
58 29) ¢ | 301] 7-38'291 |10-82 hy 
50 591) f ‘eal 7 on (sae pa 
2 |} | 21g)10-47497 la5-35 6: 
3.083) © | 901|10-93498 [6-091 a | go. | fav. | do.! do.| do.| do. 
47 | Rar. : ns 2 | 99°\11-25/486 16-50 
€ | 2u1}10-93/469 116-09 — 
COR a ek eee ee } 
w re : 23 | 9781466 |14-35 6 
yy: 22 |10-23/426 [15-00 unf. | do.| do.; do.| do. 
48 Rapp, 13 re d 221/10°0v/\415 |14-67 do. do. 
13 my i é ye . ers hly Fe 
- 22 |10°23/417 |15-00 oa 
14 04} fa F 
39 371 4 ae Aras yee ae (7 passen- . ' 
> , 22!)10-00/451 |14-67 41ton,=| fav. | 16 | 17 | do.| do. 
49) Rar. So d | 9210-23498 |i5 00) 4% |*! g bb. : 
e | 99! 
. | 221110001427 |14-67 2 * 
41 081) f | : mata 
46 53 b | 24 9: 1814235 13-47 47 
a7 173) ¢ 2 | , 
2 | 241) 9°181433 [13°47 do. unf. | do. |‘ do. | do.| do. 
60) Rar. 47 42 | d | o4il 9. 18/426 3-47 9% 
48 06); e |. 6 8-651428 |12-69 ig 
Hs 3a} S| lead i a sat AOE 
Sas 0 1 ng 
fips | 28 | 8:03)343 [11°79 fav. ° : 
8 53 | ¢ | 29! 759/344 1-19 d do. | light | do.| do.| do.| do. Warm sunshine. 
51) Rarw. | 9 22: d | 39! 7-50l350 [11-001 2% 
ey f | 30 | 750/332 11-00 f 
: | 726/291 1 : 
31 | 7°26/286 |10°65 f. .| do. | do.| do. 
68) Rap. 17 18 | d | 983! 7-90l309 11°58 he ee 
7 40u 6 i ws 4 ‘ 
5 7°27|304 5/10: — 
18 is? f 31 | r — 65 me 
rept 3 7261321 |10-65 
, | 82 | 7-03/305 (10-31 A ; .| do.| do.| do. 
63 | Rapw. 22 25) d | 91) 7.561306 iis do. do. | fav. | do.| do.| do 
22 54") e | 15 ; 
7°76\310 (11-3 —- 
23 251 f Bor 7 
-——- oh LT ye EES ~~ /7passen 
no a . | 33 | 6-82/269 110-00 Two ie and| fav. | in. | ins { not} not ( 
32 | 7-03|237 |10-31 4}ton, =| tight | 17 | 17 | ohs.| obs. 
54.) Rap, 86 12) d i 7-60)273 |11-00|Forses./*s! 9. Ib. ‘ 
f | 32 | 7-03|286 post 9491 
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f 
fa a9 [-¢ | 02 #33166, | 635) One [Eee ac| in | in| moto 
2 | Se- | tet e 
. 65 | Rapp. ve mH, . Bill 4 37167 6-41| Boy Ae mmegs light 17.| 17 | obs.jobs. 
60 | 45062 | 6-60) leading |,o { 
47 02 f | *\84 2 | 
ms ae : 66 | 3-41154 | 5-00) 
56 | Rapip. | 1 001) d 66!| 3-38146 | 4-96) do. 0. 0. | do.| do.| do.| do. 
SOT | © laa T ona | | 
j . | 63 | 3°57/56 5°24 
C820 2 peel meee wy mai 
: i : | 22%) 10-00487 {14-67 Two | wy 
2 23 | 9-701457 {14-35 a a Eid 
57 | Rapp. - ~ : | 221| 10-081446 ha: 67] Horses.| do. Mele do.| do.| do.| do. 
+e i ey 00/421 el 67 
“ ° | 233| 9 9-571445 14-04 i 
2 24 | 9°381419 {13°75 
58 | Rapip. a . 25 | 9-00421 113-20 do. do. ety do.| do.| do,| do. 
| | 263| 849417 12 45 
WA brats Pets okt wet, ORE | pte 
~ he, : | 27! 818391 112-00) | 
| §-49'383 |12- | Bios aad 
59 | Rap. (88 411) d 38! 700 rend do. do. yf /191|15}| do.| do.| Weight shifted forward. 
39 10 e il ems | | 
. ANY | 8) 
od = : 27 | 833388 |12 29 ye 
60| R 30 | 750404 |11-00 lees d 
apip. (45 25 | d 29 | 776416 |11-38 do. do. light! do.| do.| do. | do. 
45 54] @ | Sai . 
46 231] f 29; 7-59;409 409 19 y | 
Ag : 23 | 803.412 11-79 mr | 
29 | 7-76410 (11-38 bce | 
61 | Rapp. os re | 29 | 7-76437 11-38 do. do Mets do. | do.| do.| do. 
1} C ra 
1. 1 2931 ee = ee 19 he — Y 
1 | | | ey ce. Lae eee aS poe ri 
17 08'| ¢ | 284) 790856 as] |g 
| 30 | 7:50364 |11-00) peer 
62 | Rapimw. {17 pot gp : d | 2 A 7-59 378-9.11-19 do. do. ery do.| do.| do.| do. 
18 Soe 30 | 750353 11° 00) 80 
I Fh te | a ele 
33 02 | 6 | myer? ~  |7 passen-| | 
0 ‘ : 
33 30 | ¢ i | e-03 108 u: pont Two gers, and) unf.| in | in | net | not /Towing-line attached 5} ft. 
63} Rapp. (33 59 | d 281} 7-90:419 |1}-59| lorses- ‘4; tons,=|very| 19) 15} obs. | obs. from bow. 
1 g| | | | wa 
34 27,) © | oni! 7-90/430 11°58 og Ube ight 
head 34 56 F & Rok | 94 2 1 : 
Py a Aid id) endl ace | | | 
50 103) ¢ | en oa 59 “as sin ~ | | | | Towing-line taken through 
64) Rapip. [50 40, d i| do. do. do. | do. | do. | do. | do.| one pully only, and »4 ft. 
Be 308k: oc) imc ee 82 | 1 in. from the bow 
2 1 59 | . . 
51 40'| 291) 7-591428 a 19) | 
Riper sce OOO T Oba) a | fort or: 
29 21 | « | i oe 4) on hi =) 22 | Outrigger used 6 ft. 4 in. 
65 | Rapp. (29 49) d | 5 do. do. | do.| do.| do.| do.| do.| from the gunwale, and 5 
30 18 | e af | Cie aer 6 fs a {t. {rom the bow 
¢ 1 0} . . 
30 46!| f eee 79 Soi pa | 
42 51 | ? | 30 | 7-50295-611-00 
29. 
66 | Rarim. [43 503) d a 7-59816-3111- - do. do. do.} do.| do.| do.| do. No outrigger. 
44 20| e v | 
44 501) f | 393 7 38301 “410° 82 , 
18 31 | b Sl 
19 O1 | ¢ Z tb rea * 09 Outrigger, 3 feet Sin. from 
67 | Rar. (|19 32| d | os ples tail do. do. do.| do.| do.| do.| do.| gunwale, 5 ft. 6 in. from 
20 02 | ¢ | 30 | 7 50281 {11-00 | sta 
20 33| f 31 eg ore 10°65 | 
+ ete Sotion tif i 1 oy 
os vit : 26'| 8:49366 |12°45) 
6 . 26'| 8:49) 378 12°45 ’ | 
8 | Rapip. “ - : 99 | 7: 76 382: ei 38 do. do. | do. | do. | do. | do. | do. 
11°79 
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= a . 28 | 8-03/468 )11-79 A gate | 
29 | '7°76)488-5|11-38} Two |?,°’ © | fav. | in. | in. | not | not tei’ 
69 | Rariv. [54 17 | d | 96 | 9.03/473-5|11-79! Houses. |*! '"S=| tight] 19) | 154 jobs. | obs.| /°wingsline from the bow, 
54 45 | © | 98 | -7-901477-7/11-58 cq. Ib. 
54 131) f 9421 
ic ‘ 26:| 8-491328-4|19-45] wing 
. 29 | 7-'76|314-2/11-38 ony ol iaiste 
70 | Rapip. 1 133) d 9271| 8-181386-4|12-00 do. |3 ton, =|none} 15%) 15$\do. |do. |A barge passedat 1 m. 12s, 
1 41] e To: ? c. q. lb. 
209] ¢ | 28 803/365 {11°79 eae % 
ay ® "| 271| 8-18)326-6112-00 
281 | 7-90|351-1/11°58 unf, 
m1 mea. 12 . 275) 8-18|362-6|12-00,  “ do.  |iignt| 4 | 4 | do. | do. 
10 014 f | 272) 8°18/364-7/12-00 
13 544, 6 rt een eusn 7 passen 
14.21 | ¢ | 263 a vend maine gers, and|unf.| in. jin. | + 
72 27 | 833/339 |12-22! Two [2 hal m 
Rapip. (14 48} d 28 | §-031358 |11°79| Horses. (2 0% = light) 153) 153) do, | do. 
15 16 | ¢ | 98 | g-o3i365 [11-79 e.g. Ud. 
15 44| f eos Fp"! 
ey : 28 | 8-03/289-3/11-79 
ry eft ras . 
73| Rarw. 7 39| d | 3, dl oad oie do. | do. | do. | do. | do. | do. 
28 073 e oo  reandipe ihe 
99 361| f | 29 | 7°76)312-4)11-38 
oa : 27 | 8-33)335-7/12-22 
28 | 8+03/335-5/11-79 
74 | Rap. (58 46 | d 29 | 7-76/351-4/11-38 do. do. do. | do. | do. | do. | do. 
59 15 | e 1 ead i gh 
59 43 | ¢ | 28 | 8:03982-6)11-79 
10 te | > | 24 | 9-s8)306-3113-75 
75 | Rapm. (|11 09)| d a Me cod 4 om do. do. do. | do. | do. | do.} do. 
11 34) ¢ | 52) > <j 
11.59 | ¢ | 25| 9-00}410 [13-20 
I, s pees eaten & we ae a eo 
<g-r : 264] 8+491386-5|12-45 
2 . < . DAS 
76 | Rapw. (26 22| d ty pl abe ihe do. do. do. | do. |do. | do. | do. 
26 50] e |< Seow) ba. ‘gaathe 
a7 18 | ¢ | 28 | 8°03405-5|11-79 
VII. oN THE EFFECTIVE POWER OF THE||in the Cornish engines completely casedjler, and the number of strokes per minute 


HIGH-PRESSURE EXPANSIVE CONDENSING 

STEAM ENGINES COMMONLY IN USE IN 

CORNISH MINES. BY MR. T. WICKSTEED, 

CIVIL ENGINEER. COMMUNICATED IN A 

LETTER TO THE PRESIDENT. 

Particulars of the Cornish engines, show- 
ing that they are not inapplicable for water- 
works purposes :— 

First—The steam is raised to about 40 
Ibs. pressure upon the square inch, and the 
admission of it into the cylinder is cut off 
when the piston has travelled one-third, 
one fourth, one-eighth, or even one-tenth of 
the length of the stroke, according to the 
work to be done, and during the remainder| 
of the stroke the expansive power of the 
steam is exerted. 

Second—The boilers are tubular, in some 
instances having an internal tube, 6 d, and 
a feed tube, ¢ c, as represented in the ac- 
companying drawing; in other instances 
these tubes are not introduced. I consider 
their introduction an improvement; the 
quantity of surface of the boiler exposed to 
the action of the fire, or heat of the flues, in 
proportion to its cubic contents of water, as 
compared with the Boulton and Watt boiler, 
is as 60 to 37, or as 3 to 2 nearly. 

Third—All those parts of the boilers, 
cylinder, and pipes containing steam which 
are exposed to the air in most engines, are 








with a non-conducting material, which, in 
fact, renders the engine and boiler houses, 
where this system is carried io its full ex- 
tent, as cool as the inside of a dwelling- 
house where there are only ordinary fires 
Very little heat is lost when the engine 
stands still for twelve hours, and if it is ne- 
cessary to start it during the night, or in 
case of emergency, scarcely any time is 
lost in raising the steam, and one-fourth the 
fuel only is required after the engine has 
been standing all night; whereas, in the 
common engines and boilers, where every 
vessel containing steam is much exposed, 
it takes from twenty minutes to half an 
hour, firing hard, to raise the steam. 
Fourth—The steam and exhausting 
valves are (what are termed in the county) 
‘double beat valves ;” they may be said 
to combine the advantages of the circular 
and slide valves, although not constructed 
like either; the effect is, however, that a 
man, who would not have strength to raise 
the valves of a 36 inch cylinder made ac- 
cording to the ordinary construcuon, may 


iwith perfect ease work the valves of an 80 


inch cylinder, as made in Cornwall ; the 
exhausting valves and the pipes leading 
to the condenser are made of much greater 
area than ordinarily. ‘ 

Fifth—The length of the stroke is greate 











fewer, than in other engines. 

Sixth—The water. is raised by a solid 
plunger working through a stuffing box, 
mstead of a packed piston or bucket, so 
that, the packing being external, any leak- 
age is detected immediately, without the 
delay attendant upen examining and fresh 
packing the ordinary packed pistons; and 
the pump may thus be made always to do 
its full duty, instead of, as is frequently the 
case, the water escaping by the piston 
when the packing becomes imperfect, or 
through bad valves when a bucket is used, 
and which cannot be detected until it in- 
creases to such an extent that the irregular 
working of the engine denotes it. 

Seventh— The. valves of the pump, in- 
stead of having their hinges in the centre, 
obliging the water to pass through a con- 
fined space between the valve and the side 
of the valve box, and lying almost flat 
upon their seats, making it necessary for 
them to rise much higher than would other- 


wise be required to deliver the quantity of 


water, and causing upon its descent so for- 
cible a blow as to render it necessary to 
admit air under the valves, partially de 
stroying the vacuum in preference to sha- 
king the engine to pieces, and with opene 
ings through them of one-half or two-thirds 
the area of the pump barrel, rendering 
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much greater power requisite to overcome 
the friction of the water in its passage 
through them,—instead of this arrange- 
ment, the valves are hung at the circum- 
ference of the circle and open in the centre, 
and the lower ones are fixed directly under 
the pump barrel ;—they lie at a considera- 
ble angle to the horizon, so that a less rise 
of the valves is sufficient for the passage of 
the water, and the openings are made equal 
in area to the pump barrel. The eifect is, 
that, without the admission of air, as 1s 
absolutely necessary in the ordinary pump- 
ing engines, and which diminishes the 
quantity of water raised per stroke, al- 
though working under more than three 
times greater column of water, they make 
no blow of any consequence upon the re- 
turn stroke. 


Eighth—The cataract is used, by which 
the engine may be made to work from 1 
to 12 strokes per minute, as may be requir- 
ed, consuming coals nearly in proportion 
to the number of strokes; the best rate 
however is about 5 or 6 strokes per minute. 
The cataract is peculiarly applicable to 
engines used in draining mines, where the 
work to be dune increases in proportion as 
the working of the mine progresses: and 
also to cngines for water-works where the 
demand increases every year, and the pow- 
et must increase in proportion. ‘To illus- 
trate this, when one of the London water- 
works was first established, there were two 
engines of 30 horses’ power, afterwards 
one of 20 horses’ power, and afterwards 
one of 80 horses’ power erected ; the num- 
ber of engines increasing as the demand 
for increased supply. Now if an engine 
upon the Cornish plan had been erected, 
which at 8 strokes per minute had been 
equal to 160 horses’ power, then by work- 
ing it 3 strokes per minute it would have 
been equivalent to the two 30 horse engines 
only, at 4 strokes to the two 30 horse and 
the 20 horse engines, and at 8 strokes 
equal to all of them. In this case one en- 
gine would have answered the purpose, 
and the saving that would have been made 
in engines, boilers, buildings, &c., wear 
and tear of mnchinery, labor, and current 
expenses, is evident. ‘ 

Ninth—As the extent of pipes in a water 
works district increases, the amount of 
friction must also increase, and the engine 
must work under a greater pressure ; there 
must consequently be a greater load upon 
the pump, The ordinary engines would 
not be able to work under this increased 
load, and a smaller pump must be used ; 
but as this would not give a sufficient quan- 
ity of water a new engine must be erect- 
ed, and this has been the case hitherto; 
Whereas, ina Cornish engine, by increas- 
ing the pressure of steam, or by working 
aless proportion of the stroke by the ex- 
Pansive force of: the steam, this increase of 










expense may be much longer deferred. - 
Tenth—The Cornish engines, in which 

‘the before named arrangements have been 

tdopted, do about three times-more work, 


with the same quantity of fuel, than the. 


‘ommon water-works pumping engines. 
As this has, however, been declared impos- 


sible, | will endeavor to prove the contrary] 





Y & comparison of the two engines. 





ADVOCATE OF INTERNAL IMPROVEMENTS. _ 


The common water-works engine is 
worked with steam at a pressure generally 
of two and a half or three pounds above the 
pressure of the atmosphere; the admissiou 
of steam is not cut off until the piston has 
made three-fourths or seven-eighths of its 
stroke, and the principle object in view ih 
cutting it off at all is to make the danger 
of the piston travelling too far, and the 
chance of breaking the bottom of the cyl- 
inder, beam, or parallel motion, less. 

On the 18th of February last, I tried the 
power of an engine upon this construction ; 
the experiment lasted one hour, and 469 
lbs. of good Holywell Main large coals 
were used. The diameter of the cylinder 
was 60 inches,.lengih of stroke 7 feet 9 
inches ; the engine made 869 strokes in 
the hour, or 14.48 strokes per minute ; the 
pressure of steam was 24 lbs. per square 
inch above the pressure of the atmosphere, 
which was 14% lbs.; the vacuum in the 
condenser. equal to 13+ lbs. ; the diameter 
of the pump was 27 inches, the length of 
the stroke 7 feet 9 inches, the pressure 
upon the pump piston equal to a column 
of water of 115 feet in height, load upon 
pump piston 28,577 lbs., equal to 10.1 lbs 
pressure per square inch of the steam pis 
ton; as the pressure of the steam, minus 
14 lb. for imperfect vacuum in the conden- 
ser, was 15% lbs., the friction of the engine 
must have amounted to 5.65 lbs. per square 
inch. 

The steam used in the hour may be found 
thus :—the area of cylinder was 19.63 
square feet, and the steam was cut off at 
1 foot & inches from the end of stroke, 
making length of the stroke for the 
dense steam 6 feet 6 inches, which, multi- 
plied by the area, gives 127.6 cubic feet 
per stroke, add ;4y for loss of steam per 
stroke in the vacancies of the cylinder, ma- 
king a total of about 140 cubic feet of steam 


equal to 121,640 cubic feet of steain, ge- 
nerated under a pressure of 352 inches 
of mercury, at a temperature of about 222° 
Fahrenheit. 

The “duty” p.rformed was 34,467,052 
lbs. raised 1 foot high with a bushel, or 84 
lbs. of coals. 

The power of the engine during the time 


Ibs. load. stroke. strokes per min. : 


of trial was (28,577 x 7.75+ 14.48 x 33,- 
000) equal to 97.2 horses’ power. 

‘The steam used was equal to 1251 cu- 
bic feet per hour per horses’ power, to pro- 
duce which, at a temperature of 222° Fah- 
renheit, would require about 0.856 cubic 
foot of water, and to convert this quantity 
of water into steam at 222°, it required, 
4,82 lbs. of coals. 

Now supposing the admission of steam 
was cut off when the piston had travelled 
one-sixth of its stroke, the operation of its 
expansion, and the pressure at different 
stages, and mean pressure of the whole, 
will be seen by the following Table. 

lbs. preseure per 
, square inch. 
During 4th of the stroke dense 
steam was admitted at 
a@ pressure of 
At ? of the stroke the steam 


17.25 





per stroke, which, multiplied by the num-|| 
ber of strokes per hour, (869 X140,) is 


Tht 


pressure was reduced 





to 8.62" 
At# ditto ditto three times 5.75° * 
At# ditto ditto four times 4.31 
At ditto’ ditto five times’ 3.45 
At ditto ditto six times 2.87 
6)42.25 | 





Mean pressure per squaré inch 7.04'lbs. 





If the steam had worked dense through. 
out, the pressure would have been 17.25 
lbs. throughout, but 6 times the quantity of 
steam woul have been required; where- 
as, with one-sixth the quantity of steam, 
the mean presgure is 7.04 lbs. per square 
inch, showing that as the quantity of fuel 
required is in proportion to the steam ge- 
nerated, by working the engine thus: ex- 
pansively the effect is as 2.4 to 1. 

If, however, the steam was to be gene- 
rated under.no higher pressure than 17.25 
lbs. per square inch, it would be necessary 
to have the area of the steam cylinder 2.4 
times greater than the one hereinbefore 
mentioned, to raise the load; that is to 
say, a cylinder of nearly 93 inches.in dia- 
meter, with 7.04 lbs. pressure per square — 
inch, instead of a cylinder 60 inches with 
17+ lbs. pressure per square inch. As this 
would obviously be-disadvantageous, inas- 
much as there would béa great increase of . 
friction, the practice of using steam of 
higher temperature, say from 35 lbs. to 40 
lbs. above the pressure of the atmosphere, 
has been adoptei in Cornwall. In fact, 
the general dimensions for a Cornish en- 
gine to do the work hereinbefore stated, 
would probably have been as follows, viz. 





| Diameter of cylinder 57 inches. 
Length, of stroke 10 feet. 
Number of strokes per min-' 
ute 7 
Diameter of pump piston 34 inches, 
Length of stroke 10 inches. 
Load on pump piston 45.805 lbs. 


Load per square inch on 
steam piston 18 lbs, 


In addition tetthe foregoing, which only 
shows the advantage to be 2.4 instead of 
'3, as I have before stated it to be, there is 
a very considerable saving in fuel in con- 
sequence of the casing, which saving is of 
course greater in proportion im engines 
where steam of a high temperature is used ; 
and there is also less friction, in _conse- 
quence of the slow motion of the engine, 
and from the other causes already stated, 
which, in my opinion, are fully equal to 
make up the difference. It is hardly ne. 
cessary to observe here, fhat the more the 
steam is worked expansively the greater 
is the proportional advantage. 

The principle of expansion is not new ; 
it is the extent to which it has been cat+ 
ried, especially of late years, by. the suce 
cessful adoption of steam at a higher tem- 
perature than is used in the common con 
densing engine, which is new. 

- .The late Mr. Watt took out a patent in 
1782 for working steam expansively, and 
in his specification, dated March 12th, 
1788, he says, ‘‘ My new improvement im 





had expanded to twice 
its volume, and the 





steam or fire engines, consists in admitting > 
steam into the cylinder of the engine only 




















g some certain part or portion of the] 
descent or ascent of the piston, and using 
the elastic forces where.vith the said sieam 
expands itself in proceeding to occupy lar- 
ger spaces as the acting powers on the pis- 
ton, through the other parts or portions of 
the length of the stroke of the piston.” 

He then shows, that if steam of 14 lbs. 
pressure i3 admitted into a cylinder, and cut 
off atone-fourth of the length of the stroke, 
that at half the stroke the pressure is re- 
duced to 7 lbs.; at. three-fourths of the 
stroke to 4? lbs.; and at the end of the 
stroke the steain would be reduced to 34 
Tbs., or one-fouith of its original power. 
He then shows that the sum of all these 
‘powers is greater than 57-hundredih part 
of the original power multiplied by the 
length of the stroke, and consequently, that 
one-fourth the steam, thus used, produces 
more than half the effect that four times 
the quantity would have produced if work- 
ed dense through the whole stroke. 

He then says, “consequently, the said 
new or expansive engine is capable of easi- 
ly raisin r columns of water, whose weights 
are eqaal to 5 lbs. on eve.y square inch of 
tthe area of its piston, by the expenditure of 
‘only one-fourth the contents of the cylinder 
of steam at each stroke.” 

He had previously shown that the en- 
gine working dense steam might be loaded 
to 10 Ibs. per square inch of the area of the 
piston. 

And lastly, he says, “and though, for 
example, I have mentioned the admission 


water drawn. from. the mains by the ten. 
ants, and as this varies, so the pressure 
must vary—the variation is either not very 
great, or is pericdical ; thus the pressure 
during the day is greater than at night, 
and during summer greater than in winter 
In either case, the increased pressure arises 
from the circumstance of a greater quanti- 
ty of water having to be forced through the 
same pipes in a given time ; consequenily, 
the velocity must be greater, and as a mat- 
ter of course the friction, which increase of 
friction must be overcome by increased 
power. If the only variation was a pe- 
riodical one, and at each period ihe pres- 
sure was steady, then re-ervoirs at differ- 
ent altitudes, to suit the different pressures, 


throngh communicating pipes, at any level: 
required, into the descending pipe commu« 
nicating with the mains in the district.) The 
engine might then work under a regular 
load; any fracture of the pipes in the dis- 
trict would not affect the engine; its only 
liavility to accident being from the fracture 
of one leg of the standpipe, which of course’ 
could be provided against by extra strength 
of materials. 
Although I have shown how (upon the 
supposition of the variation in pressure be- 
ing an objection to the application of the 
Cornish engine to water-works purposes) 
the supposed difficulty may be overcome, I 
by no means in‘ond to allow that the en- 
gines in Cornwall are not subject to chances 








would supply the district as weil as a steam 
engine ; (even this position has been dis- 
puted ;) but as at every stroke of the en- 
gine there is a slight variation, not amount- 
ing, however, during any of the periods be- 
fore named to more than 5 or 6 feet, then, 
as the mean difference is 24 feet, and in 
case of a reservoir it would be necessary 
to have its altitude equal to the greatest 
pressure, there would be a loss amounting 
to the difference between the mean and 
the greatest altitude. It should be observ- 
ed, that the greatest por ivn of the metro- 
polis supply is from suminit reservoirs. 
Supposing that a Cornish engine could 
not be worked in the same manner as a 
London waier-works engine, which, how- 
ever, is not the case. and that it were neces- 








of one- ourth of the cylinders full of steam, 
as being the most convenient, ye! any other 
proportion of the content of the cylinder 
will produce similar effects, and in practice 
I actually do vary the proportions as the 
case requires.” 

The casing of the cylinders, boilers, and 
steam-pipes is not new either, but I have 
mever seen it carried to the same extent as 
it is at present in Cornwall. 

Great and deserved credit is due to the 
perseverance, energy, and ingenuity of the 
Cornish engineers for bringing the expan- 
sive engine to the state that 1 now i, and 
for the daily improvements which, although 
taken separately may appear trivial, are 
in the aggregate of great importance. 

I will conclude this portiun of my obser- 
vations by referring you to the printed Re- 
port of the public trial to which the Fowey 
Consols engine before mentioned has been 
exposed, in which it is stated, that the en- 
gine raised above 125 millions of lbs. one 
foot high, with 94 lbs. of coals, or nearly 

112 millions with 84 lbs., or an imperial 
bushel. This is the greatest performance 
of any engine; and the engineers, Messrs. 
Petherick and West, cannot fail to receive 
the credit they so richly merit. 

Although it is admitted by some engi- 

neers in London, that the reports from 

Cornwall may be true, and that water may 

be raised out of the mines at the expense of 

power reported, nevertheless, they asseri 

that it is not applicable to water works pur- 

poses, on account of the variation in the 
pressure. 

That there is a variation in the pressure 
where the water is forced into the pipes 


sary to work it under a fixed pressure, va- 
Tying, however, at given periods, the loss, 
‘as befure shown, is trifling. Suppose it to 
ibe 24 per ceat.; or taking the variatioa at 
'20 feet, instead of 5 feet, the lo<s would 
then be 10 per cent.; the gain, however, by 
‘adopting the Cornish engine, is 300 per 
cent. 

There would, however, be an advantage 
in working either a Cornish or a London 
pumping engine under a fixed pressure in- 
jstead of a variable one, and much ‘less 
danger; for in all single engines, working 
‘under a pressure that varies, and where 
‘from the great extent ef mains and services 
|there i$ great liability to accident from the 
bursting of pipes, or sud.Jen shutting off an 
limportant main by accident or design, the 
danger of the piston travelling too far, and 
thereby breaking the beam, or the cylinder 
bottom, is very great, and the only safe- 
guard is the vigilance of the engine-keeper, 
who, if he is constantly watching, may take 
the engine “ in hand,” in case of a sudden 
variation in its speed, and thus prevent the 
accident which might o.herwise have disa 
bled the engine. This is not by any means 
a hypothetical case. 

It would therefore be the safest plan to 
work the engine under a fixed lo..d, even at 
‘he loss ofa little power, if at the same time 
the liability to accident was reudered infi- 
nitely less. 


In most cases, therefore, where the pres: 
sure under which the engine works i: 
known, and it ought to be known, I shouk 
recommed the adoption of a standpipe, the 
w.ter rising from the engine in one pipe, 


of as great and even greater variation ; for 
if any valve breaks, which is very likely to 
‘happen where there are so many pumps at 
work, if the water at any time fails, and air 
‘is suddenly admitted through the suction- 
ipipes, &c., &c., in all such cases, the re- 
sistance to the power cf the engine is re- 
‘duced, and if theparts of the engine were 
not made strong enough to resist the force 
ofa sudden blow, fracture would take place; 
but they are generaily, and ought always, to 
ibe strong enough. 

| In conclusion, I beg to observe, that if 
‘the Cornish engines do the work that it is 
stated they do, and if they are applicable 
‘to water-works purposes, of both of which 
‘IL have no doubt, then the saving is most 
‘important; for supposing instead of three 
engines. consuming 3000 tons of coals 
per annum, one couid be erected doing the 
work of the three, and only consuming 
1090 tons, assuming the price of coals de- 
livered to be 18s. per ton, the saving in 
coals alone, without reference to the sav- 
ings in the reduced number of engine-keep- 
ers and stokers, the current expenses of 
ohe engine instead of three, the wear and 
tear of machinery and buildings, would be 
£1809 per annum. 

Noy. 4, 1835. 





M. Degousse has succeeded in piercing 
a fourth Artesian Well, at Meaux. The 
idepths of the boreg of these wells are from 
164 to 295 feet English, and the water rises 
to from 34 feet to 16 teet 4 inches English. 
The quantity obtained at the Fulling Mills 
is 66 English gallons a minute, and that at 
the Seminary 37 gallors. The water is 
very soft, and has been proved by an analy- 
sis to be fit for every purpose. 





RAILROAD AND CANAL STOCKS, in New- 
York and Philadelphia. 
SALES OF STOCK IN NEW-YORK 
March, 3O:h. 








directly from the engine is certain, and it 








and flowing over either at the top, o1 















Mohawk Railroad cash 70 
Paterson Railroad . 65 
Boston and Providence 2 95 
New-Jersey ‘Trans. vy 924 
Stonington ox 69 
Wercester Railroad sed 91 
Long Island Ranroad . 64 
?a‘erson Kailroad pe. 65 
siuningiou wailroad ¥ 59 
Harlaem Railroad 64 
tica and Schenectady cash 14, 
Veiaware and Hudson Canal = 73 
Movris Canal i 19 
New Orleans Canal $ % 
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North American Coal Company 
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‘Deshler, Tuscumbia, Alabama, January 


gineer and General Superintendent of T. 
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!. P. Kirkwood, Jamaica, L. I. Jan. 1, 183¢ 

Col. H. Leng, Hopkington, N. H. January 
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RAPPAHANNOCK CANAL & SLACK 
WATER NAVIGATION, 
NCTICE ‘TO CONTRACTORS. 
SEALED Proposals will be received un 
ul the 7th day of April next, by the subscri- 
ber, on behalf of the Rappahannock Compa- 
ny, at t e office of their Engineer, in the 
Town of Fredericksburg, for the construc. 
tion of four new dams, raising, covering and 


14 new lift locks, of wood and stone com-| 
bined, 10 guard locks, and other incidental| 
works, for that portion of the Slack Water 
Navigation extending from the town of| 
|Frederi ksburg to Barnett’s Mills, a dis. | 
‘tance of 20 miles. 

The prices for the work must include the} 
expense of materials necessary for the com-' 


specifications that will be ready for examina. | 
tion on the Ist to the 7th April, inclusive. 

Tne works to be completed by the 15th | 
day of November of the present year. 





backing several others, several short canals, | 





pletion of the same, according to pians ¢ and | i 


It is believed that the work above offered | 


|for contract presents superior inducements, 





jespecially to such as have been accustomed 





which a:e at hand and in abundance. 
| No fears need be entertained as to the 
‘healtafulness of the climate. ‘I he usual tes- 


| timonials of character and responsibil ity will || 


. }« 
ito, and prefer contracts embracing heavy || 
Jry walling and carpentry, the materials oi 


\be expected to accompany the proposals. | 


P. MAR INEAU, Cnief Eng. 
| March 18, 1337. 12__3t 





{RF MISSING INUMBERS W ANLED.—L any 


iof our subscribers have numbers 4, 5, 6 and 
7, of Volume or five /ast year, which they do 


may complete a few copies of the volume. | 

** If any of our subscribers are in want 
of any other number of the same volume to 
complete their volume they will please give| 
early notice and they shail be sent. 

The Title page and Index for last year, | 
or volume five, will be forwarded to subscri-| 
bers with our next number. 


AVERY’S ROTARY STEAM EN 
GINES.—AGENCY.—The sub:criber of- 
fers his services to gentlemen desirous of 
procuring Steam Engines for.driving Saw. 
Mutts, Grain-MIzts, and orHer Manurac- 
TORIES Oi any kind. 

Engines only will be furnished, or accom- 
panied with Boilers and the necessary Ma 
chinery for putting them in operation, and 
wn Engineer always sent to put them up. 

{aformation will be given at all times to 
hose who desire it, eitner by letter or by 
‘xhibiting the Engines in operation in thi. 
s1LV. 

Inquiries by letter should be very explici: 
ind the answers shall be equally so, 


D. K.MLNOR, 











30 Wall-st., New York. 


| 


not desire to preserve, they will confer a 
special favor by sending them to us, that we) 





| 


imail—Pr.ice $1. 











TH ANSACTIONS OF THE ! : 
ENGINEERS. OF. GREAT. ‘BRITAIN. 


The first votume of this valuable’ Work; 
as just made its appearance in this country... _ 
A few copies, say twenty-five or thirlyonlyy \ 

; wave been sent out, and tose have nearly or 

juite all been disposed of at ten dallas 
each—a price, although not the value of the’ 
work, yet one, which.will prevent many of 
our young Engineers from possessing it.. In. 
rder therelore, to place it withi . their reach, 
and at a convenient price, we shallreprint-.., 
the entire work, with all its engravin he 
neatly done on wood, and issue in. six port. 
or numbers, of about 48 pages each, which. 
can be sent to any part of the United States» - 
by mail, as issued, or put up ina volume. at, 
the close. 

Tae price will be to subseribors three dol.” 
lars, or five dollars for two copies—ahways 
in advance, Tue first number will be teady®” 
for delivery early in April—Subseriptions, 
are solicited. 





FOR SALE AT THIS OFFICE, 


Al Practical Treatise on Locomotive En- 
|| gines, with Engravings, by the CoewaLieR: 
|De Pampour—150 pages large octavo— 
done up in paper covers soas to be sent 
by mail—Price $1 50. Postage for any. 
distance under 100 miles, 40 cents, and 
60 cts. for any distance exceeding 100 ms... 

Atso—Van de Graaff on Railroad. 
Curves, done up as above, to be sent by: 
Postage, 20 cents, ‘or 
30 cents, as above. 

Atso—Introduction to a view of. the 
works of the Tames Tunnel—Price fifty 
cenls. Postage as above, 8 cents, or 12 cts, 

*,* On the receipt of $3, a copy of each 
lof the above works will be formarded by 
mail to any part of the United States. 

10 10t 








RAILWAY IRON, LOCOMOTIVES, &c. 
THE subscribers offer the following articles for 

sale. 

Railway Iron, flat bars, with countersunk holes and 
raitred juints, 


350 tons 23 by #,15 ftin length, weighing 1 ape ft. 
Nga Be fe * 35 


teu 
7 “* Jb t, “ “ “ pa “ 
so “ 1% i. ‘“ “ “ 13; “ 
90 13 1 “ 3, “cc “ “ “ 


with Spikes and Splicing Plates adapted thereto. To 
be sold. f.ee of duty to State goveruments or incor-- 
porated companics. 
Orders tor Pennsylvania Boiler Iron executed. 
Rail ‘Road Car and Locomotive Engine Tires, 
wrought and turned or unturned, ready to be fitted on 
the wheels, viz 30, 33, 36, 42, 44, 54, and 60 iaches 
aiameter. 
E. V. Patent Chein Cable Bolts for Railway Car 
axles, in lengths of 12 fc et 6 inches, to 13 feet 24, 2% 
3, 34, 34, 34, and 32 inches diameter. 
Chains for inecliued Planes, short and stay. links, 
manutactured fromthe E. V.Cable Bolts, and proved - 
atthe greatest strain. 
India Rubber Rope for Inclined Planes, made from ~- 
New Zealand flax. 
Also Patent Hemp Cordage for Inclined Planesy,., 
and Canal ‘Tuwing Lines. 
Patent Felt for placing between the iron chair aud. 
— bluck of Edge Ratiways. 

Every description of Railway Iron, as wellas Le - 
omotive Engines, imported at the shoriest notice, by; _. 
he agency of one of "3 partners, who resides. in» 


tingland for this pur 
Roberta, a highly 


Mr. Solomon W. 
\merican Engineer, resides in Eng ee for sap ehies via 
A. & . RALSTON. 


wse of inspecting all Lorene HARE 
way Iron &e. ordered t 
Philadelphia, No.4, South Front tt, 


23 tf 











100 street, . * 
, New-York, February 12th, 1836. 









THE bee leave toinfurm the proprie- 
Troe op ey are prepared to furnish all 
kinds of Machi fur Raliroada, Locomotive Engines 
of any size, Car Is, such as are now in success- 


jon on the Camden and Amboy Railroad. 

none of which have failed—Castings of all kinds, 

Wheele, Axles, and Boxes, furnished at shortest notice 
eyths ig H. R. DUNHAM & CO. 


NEW ARRANGEMENT. 


ROPES FOR INCLINED PLANES OF RAILROADS. 
WE the subscribers having formed a 
under the style and firm of Folger 
& nan, for the manufacturing and selling of 
Ropes for inclined planes of railroads, and for other 
usc 8, offer tosupply ropes for inclined planes, of any 
length required withont splice, at shurt notice, the 
mauafacturing of cordage, heretofure carried on by 
8.8. Durfee &Co., will be done by the new firm, the 
* game superintendant and machinery are employed We 
the new firm that were employed by S. S. Durfee 
Co. All orders will be promptly attended to, and 
will be shipped to any port in the United States. 
noth month, 12th, 1836. Hudson, Columbia County 


State N -York. 
“en ROBT. C. FOLGER, 
33—tf. - GEORGE COLEMAN, 


MACHINE WORKS OF ROGERS, 
KETCHUM anv GROSVENOR, Paterson, New 
Jersey. ‘The undersigned receive orders for the fol- 
lowing articles, manufactured by them, of the most. 

description in every particular. ‘Their works 
“being extensive, and thennmber of hands employed 
being large, they are onahled to execute both large 
and small orders with promptness and despatch: 
RAILROAD WORK. 
Locomotive Steam-Engines and Tenders; Driv- 
ing and other Locomotive Wheels, Axles, Sprinzs and 












e Tires; Car Wheels of east iron, from a va 
riety of patterns, and Chills; Car Whecls.of cast iron. 
with wrought Tires ; Axles of best American refined 
iron ; Springs ; Boxes and Bolts for Cars. 

COTTON. WOOL AND FLAX MACHINERY, 

Of all descriptions and of the most improved Pat- 
terns, Stylo, and Workmanship. 

Mill Geering and Millwright work generally; Hy- 
draulic and other Presses; Press Screws; Callen- 
ders; Lathes and Tools of all kinds; Iron and Brass 

gs of all descriptions. 

OGERS, KETCHUM & GROSVENOR | 
Patterson, New-Jersey, or 60 =a “ Y 
t 





ALBANY EAGLE AIR FURNACE AND 
MACHINE SHOP. 

WILLIAM V. MANY manufactures to order, 
ron castinss for Gearing Mills and Factories o) 
description. : 
ore (S0 Steam Engines and Railroad Castings o 

iption. 
*vTPe collestion of Patterns for Machinery, is not 
equalled inthe United States. 9—fy 


TO EN GINEERS, 


WE are gratified to be able to announce 
to those desiring Instruments, that Messrs E. & 
G. W. BLUNT of this city, are now prepared to fur- 
nish at short notice, LEVELS, from different manu- 
facturers, among others from Troughton & Sims, 
which they warrant of the first quality. Circumfe- 





rentors, Levelling Staves, Prismatic Compasses, | 


Mathematical Instruments, Books for Engineers, etc 


ntly on hand. : : 

One of the above firm is now in England superint 
tending the.manufactnre of ‘Theodolites, Transit In- 
strumeiits, etc —a1d any orders for Instruments, no- 
now on hand, will be forwarded him, and executed 


es vie will be received and promptly attended 

to by the Editors of this Journal. 9 4 

AN ELEGANT STEAM ENGINE 
AND BOILERS, FOR SALE. 





Steam Engine and Boilers, belonging to the 
aTEAM OAT ELEN, and nowin the Novelty 
yard, N. Y. Consisting of one Horizontal high pres- 


Engi but may be made to comlense with lit- 
do eddjuonal prechen< 36 fnches diametcr, 10 feet 
stroke, with latest improved Piston Valves, and Meta- 


packing throughout. 

a ar Toboler Boilers, constructed on th 

English Locomotive plan, containing a fire surface 

of over 600 feet in each, or 2500 feet in all—will be 

euld cheap. All ger erred w mere (post paid) 

eabdscriber, meet ue attention. 

_ $2 HENRY BURDEN. 

Troy Iron Works, Nov. 15, 1836. eft 
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DRAULIC CEMENT. 


PROPOSALS will be received by the 
subscriber, on the part of the James River and Ka- 
nawka Companies, for the delivery on the wharf, at 
the city of Richmond, Va., of Fifty Thousand Bush. 
els of Hydraulic Cement. The amount called for 
must be. furnished in quantities of about six thousand, 
bushels per month, commencing on the first of April 
and ending on the first of November next. 


making the proposals, that the bushel shall weigh 
seventy pounds NeTT, and that the Cement shall be 
deiivered in good ordder, and packed in tight-casks 
or barrels. 

Proposals will alsg.be received for furnishing fifty 
thousand bushe!s, at iny convenient point on the nav- 
igable waters of James River, or the nortlr branch of 
James River, where the materials for its manufacture 
has been discovered. ; 

Persons familiar with the preparation of the Ce- 
ment, would do well to examine the Counties of Rock- 
bridge and Botetourt, with a view to the establish- 
ment of works for the supply of the western end of 
the line; and a contract for the above quantities will 
be made.with them before they commence operations. 

As there wii. be required on the line of the James 
River and Kanawka Improvement, in the course of 
the present and next year, not less than half a mill- 
ion of bushels of this Cement, and some hundred 
thousand bushels more in the progress of the work 
tuwards the west, contractors will find it to their in- 
terest to furnish the article on terms that lead to future 
engagements. 

Proposals to be directed to the subscriber at Rich- 
mond, Va CHARLES ELLET, Jr., 

Chi f Engineer of the J. R. and Ka. Co. 
February 20th, 1837. 9 6t 


CROTON AQUEDUCT. —— 


‘TO MANUFACTURERS OF HY- if EBRATED 
, Cc, 


To avoid fature litigation, it is to be understood, on} 





NOTICE.—Sealed Proposals will be| 
received by the Water Commissioners of the City of, 
New-York, until the 22d day of April next, at 3 
o clock, P. M., at their office in the city of New-York, | 
and until the 24th day of April, at 9 o’clock, P. M., 
at the office of their Engineer in the village of Sing 
Sing, for constructing a Dam across the Croton River, 
for the Excavation, Embankment, Back Filling, Foun- 
dation and Protection Walls ; for an Aqueduct Bridge | 
at Sing Sing, three Tunnels, several large and small | 
culverts, and an Aqueduct of stone and brick ma-| 
sonry, with other incidental work, for that portion of| 
the Croton Aqueduct which extends from the Dam 
on the Croton to Sing Sing, being between cight and 
nine miles in length 

The prices tor the work must include the expense} 
of materials necessary for the completion of the same, | 
according to the plans and specilicatiuns that will be | 
presented for examination, as hereinafte? mentioned. | 

The Work to be completed by the first day of Uc- 
tober, 1839.: 

Security will be required for the performance:of| 
contracts—and propusitions should be accompanied | 
by the names of responsibie persons, s*gnifying their} 
assent to become sureties, If the character and re-| 
ao. of those proposing. and the sureties they 
shall offer, are not known to the Coramissiouers or} 
Engineers, a certificate of good character, and the! 
extent of their responsibility, signed by the first judge | 
or clerk of the county in which they severally reside, | 
will be required. 

No transfer of contracts will be recognised. 

Plan ofthe several structures and specifications of | 
the kind of materials and manner uf consiruetion, 
may be examined at the office -f the Commissioners, | 
in the city of New-York, from the 10th to the 14th, | 
inclusive, of April next: The line of Aqueduct will] 
he located, and the map .and profile of the same, 
together with the plans and specifications above men | 
tioned, will be ready fot examinaiion at ihe office of| 
the Engineer, at the village of Sing Sing, on the| 
15th day of April next, and the Chief or Resident| 
Engineer will be in attendance to explain the plans, | 
&c., and to furnish blank propositions. 

Persons proposing for more work than they wish 
to contract fur, must specify the quaniiiy they desire 
to take 

The full names of ail persons that are parties to 
any proposition, must be written out in the signa- 
tare for the same. . 

‘The parties, tu the propositions which may be nc- 
cepted, will be required to enter into contracts imme- 
diately after the acceptance of the same. 

The undersigned reserve to themselves the right 
to accept or reject proposals that may be offered for 
the whole or any part of the above described work, 
as they.may consider the public intcrest to require. 

STEPHEN ALLEN, 
CHARLES DUSENBURY, {Water 
SAUL ALLEY, } Commissioners. 
WILLIAM W. FOX, 
JOHN B. JERVIS, 
Chief Engineer, New-York Water Works. 














AMES’ CELEBRATED SE 





300.dozens Ames’ superior back-strap Shove 
150 do do 7 plain 06 do . 


150 d do’ caststeel Shovels & pades 
150 do do Gold-mining Shovels ' 

100 do do__ plated Spades 

50 do do socket Shovels and Spades, 


Together with Pick Axes, Churn Drills,.and Crow 
Bars (steel pointed,) mannfactured from Salisbury re- 
fined 1ron—for sale by the manufacturin nts, 
WITH = aes AMES 0, 
No. 2 Liberty street, New- 
BACKUS, AMES & oe 
< o. 8 State street; Albany: 
N. B —Also furnished to order, Shapes Glovers ae 
seription, made from Salsbury refined Iron v4—tf 


STEPHENSON, ~ 
Builder of @ superior style of Passenger 


Cars for Railroads. 
No. 264 Elizabeth street, near Bleecker street, 


New-York. 

RAILROAD COMPANIES would do well to exa 
mine these Cars; 2 specimen of which may be seen 
on that part of the New-York and Harlaem Railroad 
now in operation J25tt 


PATENT RAILROAD, SHIP AND 
BOAT SPIKES. 

*,."The Troy Iron and Nail Factory keeps con- 
stantly for sale a very extensive assortment of Wrought 
Spikes and Nails, from 3 to 10 inches. manufactured 
by the subscriber's Patent Machinery, which after 
five years‘successful uperation, and now almost uni- 
versal use in the United States, (as well as England, 
where the subscriber obtained a patent,) are found 
superior to cny ever offered in market. 

Railroad Companies may be supplied with Spikes 
having countersink heads suitable to the holes in iron 
rails to any amount and on short notice. Almost all 
the Railroads now in progress in the United States are 
fastened with Spikes made at the above named fac- 
tory—for which purpose they are fuund invaluable, 
as their adhesion is myre Sian double any common 
spikes made by the hammer. 

*,* Allorders directed tothe Agent, Troy, N. Y., 
will be punctually attended to. 

5 HENRY BURDEN, Agent. 

Troy, N. Y., July, 1831. 








*,* Spikes are kept for sale, at factory prices, by I. . 


& J. Townsend, Albany, and the principal Iron Mer- 
chants in Albany and ‘Troy ; J.1. Brower, 222 Water 
street, New-York; A. M. Jones, Philadelphia; T. 
Janviers, Baltimore; Degrand & Smith, Boston. 

P. S.— Railroad Companies would do well to for- 
ward their orders as eurly as practicable, as the sub- 
scriber is desirous of extending the manufacturing s0 
as to keep pace with the daily increasing demand for 
his Spikes. (1J23am) H. BURDEN. 

FRAME BRIDGES. 

THE undersigned, General Agent of Col. 
S. H. LONG, to build Bridges, or vend the right to 
others to build, onhis Patent Plan, would respectfully 
inform Railroad and Bridge Corporations, that he is 
prepared to make contracts to build, and furnish alf 
materials for superstructures of the kind, m any part 
of the United States, (Maryland excepted.) 

Bridges on the above plan are to be seen at the fol- 
lowing localities, viz. On the main road leading from 
Baltimore to Washington, two miles from the former 
place. Acrossthe Metawamkeag river on the Mili- 
tary road, in Maine. On the national road in Illinois, 
at sundry points. Ontbe Baltimore and Susquehan- 
na Rrailroad at three points. On the Hudson and 
Paiterson Railroad,in two places. On the Boston and 
Worcester Railroad, at several points. Onthe Bos- 
ton and Providence Railroad, at sundry points. Across 
the Contvocook river at Henniker, N ft Across the’ 
Souhegan river, at Milford, N. H. Across the Con- 
necticut river, at HaverLill, N. Hl. Across the Con- 
toocook river, at Hancock, N. H. Across the, An- 
droscoggin tiver, at ‘lurner Centre, Maine. Across 
the Kennebec river, at Waterville, Maine. Across 
the Genesse river, at Squakiehill, Mount Morris, 
New-York. Across the White River, at Hartford 
Vt. Across the Connecticut River, at Lebanon, N- 
H: Acrossthe mouth of the Broken Straw Creek, 
Penn. Across the mouth of the Cataraugus Creek, 
N.Y. A Railroad Bridge diagonally across the Erie, 
Canal,in the City of Rochester, N. Y._ A Ra lroad 
Bndge at Upper Still Water, Orono, Maine. | This 
Bridge is 500 feet in length; one of the spans is over 
200 feet. It is probably the FIRMEST WOODEN 
BRIDGE ever built in America. 

Notwithstanding his present ongnnemans to build: 
between twenty dh thirty Railroad Bridges, and se- 
veral common bridges, several of which are now ID 
progress of construction, the subscriber wil p 
atteud to businessof the kind to: much greateré 
and on liberal terms. MOSES a9 











ew-York, February 28, 1837. 10 5t 


Rochester, Jan. 2th, 1837. 
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